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RECEPTOR FINGERPRINTING, SENSORY PERCEPTION, AND 
BIOSENSORS OF CHEMICAL SENSANTS 

Cross Reference to Related Application 

This application is related to U.S. Provisional Serial No. 60/213,812, filed 
June 22, 2000, and U.S. Serial No. 09/804,291, filed March 13, 2001, which are 
incorporated by reference in their entirety. 

Background of the Invention 

Fie.ld of the Invention 

The invention relates to the use of sensory G protein-coupled receptor 
complexes that recognize chemical sensants, particularly those involving olfactory and 
taste receptors; polypep-tide fragments and mutants thereof; classes of such receptors; 
polynucleotides encoding such receptors, fragments and mutants thereof, and 
representatives of receptor classes; genetic vectors including such polynucleotrdes; 
and cells and non-human organisms engineered to express such receptor complexes, 
fragments and mutants of an olfactory or taste receptor, and representatives of receptor 
classes to simulate sensory perception of odorants and tastants. The invention also 
relates to the use of such products as a biosensor or component thereof to detect, to 
identify, to measure, or otherwise process the event of binding between the receptor 
and its cognate ligand (i.e., chemical sensant). The invention has application, for 
example, in the design and formu-lation of odorant and tastant compositions. 



25 Descri ption n f thp. Related Art 

The olfactory and taste systems provide sensory information about the 
chemical environ-ment. Olfactory receptors and taste receptors recognize, 
respectively, "odorants" and "tastants," collectively referred to as "sensants" or 
"sensory receptor ligands" herein. A "primary" sensant is an odorant or tastant hgand 
that substantially binds to sensory receptors with a ligand-binding site of a single 
amino acid sequence. Olfactory and taste receptors belong to the superfamily of 
seven-transmembrane guanyl nucleotide-binding proteins: such receptors are, 
however, also recognized as distinct families, or sub-genuses, of olfactory or taste 
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receptors (see Raming^We 361:353 1993^ tk« 

• rate,I,polysls ' Md ^hydrate metabolism Thus (h„ 
5 d ' SS 7t eSediVCTSefcnCtaSintoro ~^-- d 

WO 00/15269 discloses methods and apparatus for ^ 
total affinities of a specific odorant with . ' J "** '"^ 

prede^inedodorantfin^. ™ s reference, however „ 
^estaeh^anolfactoryrecep^discosed herein 

WO 01/27158 discloses olfactory receptor, ^ , k • 
correspondence between individual *" ^ * 
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receptorbinding. rurmennore,novel P " 7 bcusedtotefherd ef m e«hetoc.ionof 

„ mateseM ory receptor by uniquely enhancmg or, m the alt 

the cognate sensory ijgand-binding domam. 

stimulationofsensoryreceptorswrflrasmgle ^ ofthese 

-Present — « _ rec epto, Bven 
preceptor interactions by . ^ ^ ^ ^ ^ ^ 
10 iftereceptorsetusedtsmcompleteC , P More „ver, redundancy in 

the chemical structures recognized by of 

^^^^^^ 

s ^percep«on,specincsensan«and hetreo^ ^ 
tastes can be formulated. 

Summary of tbe Invention 
^(O^andmammaltan^Gprot P ontoprovide 

— ^^r^n-er ofsensory receptors that are n,ade 
binding actmty.respecttvely. Tnel g . ,. . sesthe confidence that a 

substantially complete, or ai ^ 
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It is an object of the invention to provide nucleic ^ 
that encode such sensorv recent , ° r mo,ecul * 

wvme numan or non-human cells which fbnrrinnoii 

'0 ongina, Hgand-propen-ies wMc «- 

~* - ^ made fom to0 or more """^ "** 

mixing domains. ™* Afferent sensory receptors by 

15 WeinVM,ion P r ™^m^od S forreprese 1 ,ti n , lh e sens(1 „ 

or more chemicals re* anrim,™ "™S sensory perception of one 

Nove lmolecu , esorcombinationsof 
determining a valucof f.h™an) can be generated by 

or more unknown molecules or., k- ■ f ° rone 
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• vbesuchnovelmoleaues. Variants .hereof may be used 

Ugand-bindmg domam to reduce o jn ^ 

5 rnerWfor—SP^— » 

anosmias because that odorant would be =xp=«e 
fewotfacoryreceptorsaftecedbythemmanon. 

Detailed Description »« the Invention 

„,» receptor presumably underg ^ mcleotlde 

fceGprotei, The G proteins are comprised of between two forms, 

oindin.asubunit.aOsubuni.andavsubun... Gpro«m 

,. ,wr,nPorGTPisboundtothectsubunit, wnen 
15 dependingonwhetherGDPo when GTP is bound, the a 

fteGprote.nexUuasahetercmmer.theG * ^ 
^nnHdUsocia.esfromU.ehe— ' ~ ^ ^ ^ m a cel, 
compl exop— — ^ ^ and.era.eof 

— te t:Cir to mtheG*comp,xincrease,rnefr M 
20 di^ianonofmehonndGasub^ ^ s ^^ 
OasubunitandGPycomplexarethuscapabl ^ ft e basis for 

.ementsofavarietyof signal — « ^ ^ fot ^ te 

are identified as neurological sensory f k 
signalingphenon^ 
25 tasteand/orsmell. A high-resolution X ray cry s0 ^ ve( j (Palczewski ef ai, 

c- P o 8 Q.739 2000).Usingthisstructure,th e portionsott t ie 

Science 289.739, ) ligandbi nding can be identified. 

of sensant receptors that are responsible for bg 
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Gen, encoding the olfactory rKept0I3 „ ■ 

neurons (Axel to. Amer. 273:154 19051 Wi,-, , ,/ y ' n °" ac ""y 

) lduaI 0,factor y receptor tvoes ar, 
expressed „ subsets of cells distributed in distinct zones of the „,f , 
(BreerfeA CeUBiol 5 25 1994, ' 2 °" eS ° f th "'&tory ep.thelium 

• that encodft h ' *" 8enom «™'»n S thousands of genes 

Trask Hum. Mol. Genet. 7-2007 IQQjn a j ' 

- zuu/ ' iyy8 )- An understanding of an 

•ox,c tastants or odorants, is complicated by the fact tha, sensory _ M 
muWge„ cfamilyw ,, novera receptors belong to a 

-500 ,01,000. Mo^eachsensoryC:^ ^"^- 1 
few of these receptors. With respect ,o JLZl ^ °" " 3 

— rfrt LjTZ '^"actoryneuron 
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Sensory Perrpptjon.Ta^ 

Mi »™ als -M i eved,„havef,vebasic.as,e m oda 1 i,ies swee, bit, 
^,andumam i(uletasteofmo bmer, sour, 

5*715. 1992; Lmdemann, *ev. 76 718 1996 .«, %< 
272-1 1997 \r "■■'"■'lU996,Slwart« 1 ,;„i, i j %w 
272.1, ,»7. Numerous ^ ^ ^ 

-P<or cells may selective* respond to different chemica! stimuh . 

« <■/., Science, 242:1047 1988- rilh - ' AkabaS 

it047, 1988, Gtlbertson el ai, J. Gen. Physiol,, 100-803 1997- 
Bemhardt« a /., J r.^ Jfo/ 490 . 32 . y • ™-S03, 1992, 

75:1256, 1996. Neuropkysiol, 

In mammals, taste receptor cells are assembled into taste bud, «, , 
M .o different papiHae in me tongue epithdium cT " 

human, oftastebuds. By contrast, foli-ate pa p illae loc 2dT m ^' 
edge of the to™,. 7 • localized to the posterior lateral 

g of the ton^e, only contain dozens to hundreds of taste bud, Moreover 
fungiform papillae contain only a single or a few k , 

tongue. ^ bud8 ' 311(1 « * *e front of the 
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S AWOl^APOOm^.^ ^ infAC0190B> 

AL353894, AL049734, AI355366 AC0U4 

AL356019, AC05586,, ACO , ACQ ^ 

ADnmwfi AL359636, AL391534, AC055731, at 
10 ^^307 AP00 2 5 12) APO0OS.8, AC0791 9 0) by v irtU eoft h e ir 

AC009779, AU45307, ^ olfectory 

sequence homology to some of the known 

♦ n ~ Similarly genes encoding five and thirty-six (36) distinct, 
receptor genes. Similarly.g have bee n identified in genome 

human T1R and T2R taste receptors, respectively, 

sequence databases. ^ ^ rdated 

,H, nucleic acids are specifically expressed in such cells. They 
sensory receptors, as the nu letc ac,d ^ ^ 

™a1soserveastoolsforthegenerationofsensoryiop b- f 

induced behaviors. a nuc leic acid 

Nucleic acid molecules encoding a sensory receptor compnsmg a nu 

• , ,7W 8 5%90%»%,or99%identicaltoanucle.cac.d 
ir^rn^^l-prior.ordisc.sedhcreinare — 

or 99% identical to an amino acid sequence selected from tn 
oryy/oiaem^a ^inher variants contain ammo acid 

„ t disposed herein are also considered vanants. Further vanan 
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sB Qn > N o : «, SE ^ N :::2:;::^-;; s -p roN o,o, 

SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO 56 SEQ ID so' f ^ 10 N0: 50, 
10 SEQIDNO-62 SFnmvn ' ^ NO: 60, 

SBQH>NO ^EO^Nol EQIDNO:76 ' SEQIDNO:78 ' SE ^ N O-0. 

V NO. 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO- 98 SEO m 
NO:100,SEQIDNO: 1 02 ; SEQIDNO 1 04 SEOmNn ^ Q 

« SE ^^'o : ^o, S EQ m N 0 :„ 2 ,sE Q ^o? I TsTol^ IDNO:,08 • 

-''^-°-,SEQIDNoL^^ 
SEQ ID NO: 128.SEQIDNO: 130, SEQ ID NO- 132 SEQffiNO 
NO: ,36, SEQ ID NO: ,38, SEQ ID NO ,40 SEC £ ' Q ^ 

SEQ ID NO: 146, SEQ ID NO- 148 SEOmlo 142 ' SE Q*>NO: ,44, 

20 NO- ,54 SEOmMn Z ' 48 ' SEQIDNO: '^EQIDNO: 152.SEQID 

^ SEQ ro NO:200,SE Qn >NO-202 SEOmNnl ' 96 ' SEQIDNO: 198 - 

NO:20 8 , S EQ m NO Q 2,0,S EQ :NorZ; o T O:206 ' SEQ,D 

SEQ roN 0:2,8,SE Qm NO:L,SE Q ;NorsTo2r iDNO:216 ' 
NO: 226, SEQ ID NO- 228 SEO m J™. Q ^ 2H SEQ 10 

S E ^NO: 2 36,SEQ^3: S TQ^rsTQrr NO:2H 

N0 262,SEQ; 0 Tr; N :T 0:258 ' SEQffi ^ 

274, SEQ ID NO: 276, SEQ ID NO: 278, SEQ ID 
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m wn 282 S EQIDNO:2 8 4,SEQ1DNO:286,SEQIDNO:288, 
NO-. 280, SEQ ID NO: 2ft SEQ ID ^ ^q. 2% , SEQ ID 

SBQ^-mSEQ^SBQ 

NO: 298, SEQ ID NO: 300, SEQ ID SEQ ID 

^^^^^^ 

NO: 3,6, SEQ ID NO: 3H, SEQ * m ^ 332> SEQ ro 

SEQ ID NO: 326, SEQ ID NO. 328, SEQ * ^ ^ ^ 

NO :334,SEQIDNO:336,SEQn>NO^SEQm 

SEQroNa :rN03r^?'-,SEQIDNO, 7 6,SEQI D NO:3 7 S, 

NO: 370, SEQttNO^SEQ sEQIDNO: 386, SEQ ID 

S EQIDNO:380,SEQIDNO.382,SEQ om 

SEQIDNO:398,SEQIDNO.40MEQ 0:414 _ 

SEQIDNC^SEQ^a ^ 8SEQ1DNO;mSEQro NO:«2, 

NO: 424, SEQ ID NO: 426, SEQ ID SEQ ID 

SEQIDNO. 434.SEQn.NO: 436,SEQmNa^SEQ o450j 

NO:460,SEQIDNO:462,SEQ ro NO:464 SEQIDNa > 

NO: 478, SEQIDNO: 480, SEQ ID NO. * ^ 
25 NO: 496, SEQIDNO^ 498^SEQID -B , BW 5,2. 

construct hybrids or chimerae. 0/ 
96%, 97%, 98%, or 99% identical to an ammo aod sequenc 
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antigens, and to construct hybrids or chimerae ' k* nc * ers > 

Exemplay amino acid sequences may be S el„,M «. t 
^^SEQIDNO^.SEQIDNofs^ 
^NO: 2I ,SB QroNO:23 , SEQ Q roN0 0 ; •2^°^.^ QIDN o :I9 , SEQ 

^^SEQn^,^ ' To2a" m0:39 ' SE(> 

^..SEQIDNO^SEQnONO-' 'IZn EQBN ° :49 ' SE<3 
^NO: 61 , SEQIDN o :6 3,S EQffiN o ' SE E ^^"- S£QmN0 -^EQ 
^N0: 71 ,s EQroN0:73iSEQ Q ffiN0 ; ' ^^^SBQZDNO^P.s^ 

» NO: 81, SEQ ID NO: 83, SEQID No' 8 ' SE n ^ ' ^ * ^ ^ SE ° 

^NO: 1 0 1 , SEQroNO:103 , s Q EQffi ^;^^ 7 , SEQffiNO:99i ^ 

SEQ ID NO: 111, SEQ ID NO- 113 SFnTnx '07.SEQIDNO: ,09, 

SEQ ID NO: ,29, S EQn, N0 . 131 ,m^x '^©NO: 127, 

—.SEQ.NO^ £ S^S*"*'*''"* 
SEQ U> NO: M7 , SEQ n> NO- 149 SE0 ^ Nn ^ ^ * ** 

- ,5, SEQID NO: IJ7 . SEQ^^^ * SBQ.D 
SEQ ID NO: m,sn Qn , mw SE o2n '^Q^O 163, 

-n3,SE Qro NO:,7S, SE ^;r7"Q:!r NO:17, ' SEQID 
SEQ ID NO: ,83, S E QroN0 . 185 SE0 2o 

^^.^s:': zr No:,89 ' sEQro 

SEQ ID NO: 201 , SEQ ID NO- 203 SEOmNn ,99, 
-Q m NO:2, 9 , SEQ I DNO:221 , SEOffi ^ N °;^^I D NO:2,7, 

10 
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ro NO-239 SEQIDNO:24,,SEQ,DNO:243,SEQ.D 
SEQ^O : B7,S E Q«S Q 251 , SEQIDN 0:2 5 3, 

NO: 299, SEQD NO: 301 ' SEQ ^* Q . , 13 , SEQIDNO: 315. SEQID 

SEQ ID NO: 309, SEQ © NO: 311, S Q ^ ^ m ^ ^ 

SEQ ID NO: 327, SEQ ID NO. 329, SEQ rf> NO: 343, 

SEQ ID NO: 345, SEQ ID ^ ' ^ ^ 337 SEQ ID NO: 359, SEQ ID NO: 361, 
SEQ ID NO: 363, SEQ ID NO. 365, SEQ n) NO: 377, SEQ ID NO: 379, 

SEQ ID NO: 381, SEQID 395 , sEQIDNO: 397, 

SEQIDNO: 399, SEQIDNO: 401. SEQ 13 , S EQIDNO:415, 

" MQ ™™Z-^ e" ;n: Q 4 2 T,SEQIDN0:423,SEQID 
SEQIDNO: 4.7, ^Na 4,*SEQ SEQIDNO: 433, 

SEQ ID NO: 435, SEQ ^ 447 sEQ ID NO: 449, SEQ ID NO: 451, 

NO: 443, SEQ ID NO: 443, SW ! * N ^ ^ ^ ^ ^ S£Q m 

SEQIDNO: 453, SEQIDNO: 455^EQ ^ 

SEQIDNO: 47..SEQIDNO: 47^SEQmN «, 

SEQIDNO: 489,SEQIDNO:49^S E Qro ^ SEQ ro N 0: 505, 

NO: 497, SEQ ID NO: 499, SEQ ID NO: 501, SEQ 

\ n «n woIDNO:509ai»ISEQIDNO:511. 
SEQ ID NO: 507, SEQ ID NO 0I modttlatoIS , e. 8 ., activators, 

Al-P-*— ^o^of-he^recplors, 
inhibitors, stimu-lators, enhance agontsts, and 
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or fragments or variants thereof. Such modulators of signal transduction are useful for 
pharmacological or genetic modu-lation of signaling pathways. These methods of 
screening can be used to identify high affinity agonists and antagonists of sensory cell 
activity. These modulator compounds can then be used in the pharmaceutical, food, 
5 and cosmetic industries to customize odorants or tastants. 

Thus, the invention provides assays for sensory modulation, where the sensory 
receptors, or fragments or variants thereof, act as direct or indirect reporter molecules 
for the effect of modulators on signal transduction. Sensory receptors, or fragments or 
variants thereof, can be used in assays, e.g., to measure changes in ion concentration, 

10 membrane potential, current flow, ion flux, transcription, signal transduction, 

receptor-ligand interaction, second messenger concentrations, in vitro, in vivo, and ex 
vivo. In one embodiment, sensory receptors, or fragments or variants thereof, can be 
used as an indirect reporters via attachment to second reporter molecules, such as 
green fluorescent protein (see, e.g., Mistili et aL, Nature Biotech., 15:961, 1997). In 

1 5 another embodiment, the sensory receptors, or fragments or variants thereof, can be 
expressed in host cells, and modulation of signal transduction via sensory receptor 
activity can be assayed by measuring changes in Ca levels. 

Methods of assaying for modulators of signal transduction include in vitro 
ligand binding assays using the sensory receptors, or fragments or variants thereof. 

20 More particularly, such assays can use the sensory receptors; portions thereof such as 
the extracellular or transmembrane domains; chimeric proteins comprising one or 
more of such domains; oocyte receptor expression; tissue culture cell receptor 
expression; transcriptional activation of the receptor; G-protein binding to the 
receptor; ligand binding assays; voltage, membrane potential and conductance 

25 changes; ion flux assays; changes in intracellular second messengers such as cAMP 
and inositol triphosphate; changes in intracellular Ca 2+ levels; and neurotransmitter 
release. 

The invention also provides for methods of detecting sensory receptor nucleic 
acid and protein expression, allowing for the investigation of taste transduction 
30 regulation and specific identification of sensory receptor cells. The sensory receptors, 
fragments, and variants of the invention can also be used to generate monoclonal and 
polyclonal antibodies useful for identi-fying a sensory receptor cells. Sensory receptor 
cells can be identified using techniques such as reverse transcription and amplification 
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i , a + -RNA Northern blotting, dot blotting, in 

Western blots, and the like. 

A li^m^mM^^^^ ^ wntidesofthe 

^^^^^ 

Uese various amino acid sequences and .he coding ™* - 
Zllavoeco^ed.ooneano^o.oo^s^acco^.oa 

numberofmethods. ^fcaily one sequence acts as a 

Forexamole in sequence companson, typicauy ones h 

„ whl te, sequences are compared. When using a sequence 
"TrCdreflcesequencesareenteredintoacornputer, 
Sanson if „, ^ sequence aigorithm 

— — 

A company consisting of 

which a sequence may he compared o{ 
contig uous positions after the two sequences are ptm* 

0 fSmi.h & Wa,enna»,^.^.M art 2. 82 981 y 
aigoritoofNeediernan^unsch,/.^. ™ » g8 

^edimp— •-r^^To^-^ 
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A preferred example of an algorithm that is suitable for determining percent 
sequence identity and sequence similarity are the BLAST and BLAST 2.0 algorithms, 
which are described in Altschul et aL, NucL Acids Res. 25:3389,. 1977 and Altschul et 
al 9 JMol. BioL 215:403, 1990, respectively. Software for performing BLAST 
5 analyses is publicly available through the National Center for Biotechnology 

Information (http://www.ncbi.nlm.nih.gov/). This algorithm involves first identifying 
high scoring sequence pairs (HSPs) by identifying short words of length W in the 
query sequence, which either match or satisfy some positive-valued threshold score T 
when aligned with a word of the same length in a database sequence. T is referred to 

1 0 as the neighborhood word score threshold (Altschul et al, Altschul et aL, NucL Acids 
Res. 25:3389, 1977 and Altschul et aL, 1 MoL Biol. 215:403, 1990). These initial 
neighborhood word hits act as seeds for initiating searches to find longer HSPs 
containing them. The word hits are extended in both directions along each sequence 
for as far as the cumulative alignment score can be increased. Cumulative scores are 

1 5 calculated using, for nucleotide sequences, the parameters M (reward score for a pair 
of matching residues; always > 0) and N (penalty score for mismatching residues; 
always < 0). For amino acid sequences, a scoring matrix is used to calculate the 
cumulative score. Extension of the word hits in each direction are halted when: the 
cumulative alignment score falls off by the quantity X from its maximum achieved 

20 value; the cumulative score goes to zero or below, due to the accumulation of one or 
more negative-scoring residue alignments; or the end of either sequence is reached. 
The BLAST algorithm parameters W, T, and X determine the sensitivity and speed of 
the alignment. The BLASTN program (for nucleotide sequences) uses as defaults a 
wordlength (W) of 1 1, an expectation (E) or 10, M=5, N=-4 and a comparison of both 

25 strands. For amino acid sequences, the BLASTP program uses as defaults a 

wordlength of 3, and expectation (E) of 10, and the BLOSUM62 scoring matrix {see 
Henikoff & Henikoff, Proc. Natl Acad Set USA 89:10915, 1989) alignments (B) of 
50, expectation (E) of 10, M=5 5 N— 4, and a comparison of both strands. 

Another example of a useful algorithm is PELEUP. PILEUP creates a multiple 

30 sequence alignment from a group of related sequences using progressive, pairwise 
alignments to show relationship and percent sequence identity. It also plots a so- 
called "tree" or "dendogram" showing the clustering relationships used to create the 
alignment (see, e.g., Figure 2). PILEUP uses a simplification of the progressive 
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program can align up .o 300 fences, each of a maximum M of 5,000 
rif licence, T*.d— 

weigh, (3.00), default gap length weigh. (0.10), and weighted end gap, HLEUP can 
rt ed Lu 1 eGCGse q uencea n alyri SS oftwaT«package,,g.,vers,o„7.0 

olfactory! ep aUeaa 60%, at least 65%, and most preferably at 

50%, and preferably at least 55/., at least oua. 

.eastToy.aminoacididen^U.a.leastoneknownmemberof.hefamt.y. 
b tnuCeicacidmo.eculesofUtepresent — 

about 400 amino acid residues that contain ^transmembrane dornarns as 

«*» » particular, all 256 sequent contain very close matches to the followmg 
JensusaminoacidmoUfs^ombaens^S^ilpeM^LHrPMVm 

beginning of intracellular loop 2 , SY a, the end of transmembrane domam 5, 
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structures with synthetic backbones, see e.g., Oligonucleotides and Analogues, a 
Practical Approach, ed. F. Eckstein, Oxford Univ. Press (1991); Anti-sense 
Strategies, Annals of the N.Y. Academy of Sciences, Vol. 600, Eds. Baserga et al 
(NY AS 1992); Milligan (1993) J. Med. Chem. 36:1923-1937; Antisense Research and 
5 Applications (1993, CRC Press), WO 97/0321 1 ; WO 96/391 54; Mata (1 997) Toxicol 
Appl Pharmacol 144:189-197; Strauss- Soukup (1997) Biochemistiy 36:8692-8698; 
Samstag (1996) Antisense Nucleic Acid DrugDev 6:153-156. 

The term sensory receptor "ligand-binding region" refers to sequences derived 
from a sensory receptor that substantially incorporates transmembrane domains II to 

10 VII (TM II to VII). The domain may be capable of binding a sensant. 

The terms "conservative variant" or "analog" or "mimetic" refer to a 
polypeptide which has a modified amino acid sequence, such that the change(s) do not 
substantially alter the poly-peptide's (the conservative variant's) structure and/or 
activity, as defined herein. These include conservatively modified variations of an 

15 amino acid sequence, i.e., amino acid substitutions, additions or deletions of those 
residues that are not critical for protein activity, or substitution of amino acids with 
residues having similar properties (e.g., acidic, basic, positively or negatively charged, 
polar or non-polar, etc.) such that the substitutions of even critical amino acids does 
not substantially alter structure and/or activity. Conservative substitution tables 

20 providing function-ally similar amino acids are well known in the art. 

For example, one exemplary guideline to select conservative substitutions 
includes (original residue followed by exemplary substitution): Ala/Gly or Ser; 
Arg/Lys; Asn/Gln or His; Asp/Glu; Cys/Ser; Gln/Asn; Gly/Asp; Gly/Ala or Pro; 
His/Asn or Gin; Ile/Leu or Val; Leu/Ile or val; Lys/Arg or Gin or Glu; Met/Leu or Tyr 

25 or fie; Phe/Met or Leu or Tyr; Ser/Thr; Thr/Ser; Trp/Tyr; Tyr/Trp or Phe; Val/Ile or 
Leu. An alternative exemplary guideline uses the following six groups, each 
containing amino acids that are conservative substitutions for one another: 1) Alanine 
(A), Serine (S), Threonine (T); 2) Aspartic acid (D), Glutamic acid (E); 3) Asparagine 
(N), Glutamine (Q); 4) Arginine (R), Lysine (I); 5) Isoleucine (I), Leucine (L), 

30 Methionine (M), Valine (V); and 6) Phenylalanine (F), Tyrosine (Y), Tryptophan (W); 
(see also, e.g., Creighton, Proteins, W.H. Freeman, 1984; Schultz & Schimer, 
Principles of Protein Structure, Springer- Verlag, 1979). One of skill in the art will 
appreciate that the above-identified substitutions are not the only possible 
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Marcell Dekker, NY). A polypeptide can also be characterized as a mimetic by 
containing all or some non-natural residues in place of naturally occurring amino acid 
residues; non-natural residues are well described in the scientific and patent literature. 
As used herein, "recombinant" refers to a polynucleotide synthesized or 
5 otherwise manipulated in vitro (e.g., "recombinant polynucleotide"), to methods of 
using recombinant polynucleotides to produce gene products in cells or other 
biological systems, or to a polypeptide ("recombinant protein") encoded by a 
recombinant polynucleotide. "Recombinant means" also encompass the ligation of 
nucleic acids having various coding regions or domains or promoter sequences from 

10 different sources into an expression cassette or vector for expression of, e.g., inducible 
or constitutive expression of a fusion protein comprising a translocation domain of the 
invention and a nucleic acid sequence amplified using a primer of the invention. 

The term "transmembrane domain" means a polypeptide domain that can 
completely span the plasma membrane. The general secondary and tertiary structure 

15 of transmembrane domains, in particular the seven transmembrane domains of 7- 

transmembrane receptors such as olfactory receptors, are well known in the art. Thus, 
primary structure sequence can be designed or predicted based on known 
transmembrane domain sequences, as described in detail below. 

C. Isolation and Expression of Olfactory Receptors 

20 Isolation and expression of the sensory receptors, or fragments or variants 

thereof, of the invention can be performed as described below. PCR primers can be 
used for the amplification of nucleic acids encoding olfactory receptor ligand binding 
regions and libraries of these nucleic acids can thereby be generated. Libraries of 
expression vectors can then be used to infect or transfect host cells for the functional 

25 expression of these libraries. These genes and vectors can be made and expressed in 
vitro or in vivo. One of skill will recognize that desired phenotypes for altering and 
controlling nucleic acid expression can be obtained by modulating the expression or 
activity of the genes and nucleic acids (e.g., promoters, enhancers and the like) within 
the vectors of the invention. Any of the known methods described for increasing or 

30 decreasing expression or activity can be used. The invention can be practiced in 

conjunction with any method or protocol known in the art, which are well described in 
the scientific and patent literature. 
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RT-PCR, quantita-tive PCR, other nucleic acid or target or signal amplification 
methods, radiolabeling, scintillation counting, and affinity chromatography. 

Oligonucleotide primers are used to amplify nucleic acid encoding an olfactory 
receptor ligand-binding region. The nucleic acids described herein can also be cloned 
5 or measured quan-titatively using amplification techniques. Using exemplary 
degenerate primer pair sequences, (see below), the skilled artisan can select and 
design suitable oligonucleotide amplification primers. Amplification methods are also 
well known in the art, and include, e.g., polymerase chain reaction, PCR (PCR 
Protocols, a Guide to Methods and Applications, ed. Innis. Academic Press, NY, 1990 

10 and PCR Strategies, ed. Innis, Academic Press, NY, 1995), ligase chain reaction 
(LCR) (see, e.g., Wu, Genomics 4:560, 1989; Landegren, Science 241:1077, 1988; 
Barringer, Gene 89:117, 1990); transcription amplification (see, e.g., Kwoh, Proc. 
Natl Acad. Sci. USA 86:1173, 1989); and, self-sustained sequence replication (see t 
e.g., Guatelli, Proc. Natl Acad. Sci. USA 87:1874, 1990); Q Beta replicase 

15 amplification (see, e.g., Smith, J. Clin. Microbiol. 35:1477, 1997); automated Q-beta 
replicase amplification assay (see, e.g., Burg, Mol Cell Probes 10:257, 1996) and 
other RNA polymerase mediated techniques (e.g., NASBA, Cangene, Mississauga, 
Ontario); see also Berger, Methods Enzymol 152:307, 1987; Sambrook; Ausubel; 
U.S. Patent Nos. 4,683,195 and 4,683,202; Sooknanan, Biotechnology 13:563, 1995. 

20 Once amplified, the nucleic acids, either individually or as libraries, may be 

cloned according to methods known in the art, if desired, into any of a variety of 
vectors using routine molecular biological methods; methods for cloning in vitro 
amplified nucleic acids are described, e.g., U.S. Patent No. 5,426,039. To facilitate 
cloning of amplified sequences, restriction enzyme sites can be "built into" the PCR 

25 primer pair. For example, Pst I and Bsp El sites were designed into the exemplary 
primer pairs of the invention. These particular restriction sites have a sequence that, 
when ligated, are "in-frame" with respect to the 7-membrane receptor "donor" coding 
sequence into which they are spliced (the sensant-binding region-coding sequence is 
internal to the 7-membrane polypeptide, thus, if it is desired that the construct be 

30 translated downstream of a restriction enzyme splice site, out of frame results should 
be avoided; this may not be necessary if the inserted sensant-binding domain 
comprises substantially most of the transmembrane VH region). The primers can be 
designed to retain the original sequence of the "donor" 7-membrane receptor (the Pst I 
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To amplify a transmembrane domain VI (TM VI) sequence, a degenerate 
primer (of at least about 17 residues) can be designed from nucleic acid encoding an 
amino acid sequence TC(G/A)SHL, encoded by a sequence such as 5'- 
AG(G/A)TGN(G/C)(T/A)N(G/C)C(G/A)CA-NGT-3^ Such a degenerate primer can 
5 be used to generate a binding domain incorporating TM I through TM VI, TM II 
through TM VI, TM ffl through TM VI or TM IV through TM VI). 

Paradigms to design degenerate primer pairs are well known in the art. For 
example, a COnsensus-DEgenerate Hybrid Oligonucleotide Primer (CODEHOP) 
strategy computer program is accessible as http:^locks.fhcrc.org/codehop.html, and 

10 is directly linked from the BlockMaker multiple sequence alignment site for hybrid 
primer prediction beginning with a set of related protein sequences, as known 
olfactory receptor ligand-binding regions (see, e.g., Rose, Nucl Acids Res. 26:1628, 
1998; Singh, Biotechniques 24:318, 1998). 

Means to synthesize oligonucleotide primer pairs are well known in the art. 

1 5 "Natural" base pairs or synthetic base pairs can be used. For example, use of artificial 
nucleobases offers a versatile approach to manipulate primer sequence and generate a 
more complex mixture of amplification products. Various families of artificial 
nucleobases are capable of assuming multiple hydrogen bonding orientations through 
internal bond rotations to provide a means for degenerate molecular recognition. 

20 Incorporation of these analogs into a single position of a PCR primer allows for 

generation of a complex library of amplification products. See, e.g., Hoops, Nucleic 
Acids Res. 25:4866, 1997. Nonpolar molecules can also be used to mimic the shape 
of natural DNA bases. A non-hydrogen-bonding shape mimic for adenine can 
replicate efficiently and selectively against a nonpolar shape mimic for thymine (see, 

25 e.g., Morales, Nat. Struct. Biol. 5:950, 1998). For example, two degenerate bases can 
be the pyrimidine base 6H, 8H-3,4-dihydropyrimido[4,5-c][l,2]oxazin-7-one or the 
purine base N6-methoxy-2,6-diaminopurine (see, e.g., Hill, Proc. Natl Acad. Sci. 
USA 95:4258, 1998). Exemplary degenerate primers of the invention incorporate the 
nucleobase analog 5 , -Dimethoxytrityl-N-benzoyl-2 , -deoxy"Cytidine, 3'-[(2- 

30 cyanoethyl)-(N,N-diisopropyl)]-phosphoramidite (the term "P" in the sequences, see 
above). This pyrimidine analog hydrogen bonds with purines, including A and G 
residues. 
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antisense, knockout, and the like). U.S. Patent No. 5,869,266 describes culturing 
human olfactory neurons for neurotoxicity tests and screening. Murrell, J. Neurosci. 
19:8260, 1999), describes differentiated olfactory receptor-expressing cells in culture 
that respond to odorants, as measured by an influx of calcium. 
5 Hybrid protein-coding sequences comprising nucleic acids sensory receptors 

fused to the translocation sequences described herein may be constructed. Also 
provided are hybrid receptors comprising the translocation motifs and ligand-binding 
domains of sensory receptors. These nucleic acid sequences can be operably linked to 
transcriptional or translational control elements, e.g., transcription and translation 

10 initiation sequences, promoters and enhancers, transcription and translation 

terminators, polyadenylation sequences, and other sequences useful for transcribing 
DNA into RNA. In construction of recombinant expression cassettes, vectors, 
transgenics, and a promoter fragment can be employed to direct expression of the 
desired nucleic acid in all tissues. Olfactory cell-specific transcriptional elements can 

1 5 also be used to express the fusion polypeptide receptor, including, e.g., a 6.7 kb region 
upstream of the M4 olfactory receptor coding region. This region was sufficient to 
direct expression in olfactory epithelium with wild type zonal restriction and 
distributed neuronal expression for endogenous olfactory receptors (Qasba, J. 
Neurosci 18:227, 1998). Receptor genes are normally expressed in a small subset of 

20 neurons throughout a zonally restricted region of the sensory epithelium. The 

transcriptional or translational control elements can be isolated from natural sources, 
obtained from such sources as ATCC or GenBank libraries, or prepared by synthetic 
or recombinant methods. 

Fusion proteins, either having C-terminal or, more preferably, N-terminal 

25 translocation sequences, may also comprise the translocation motif described herein. 
However, these fusion proteins can also comprise additional elements for, eg., protein 
detection, purification, or other applications. Detection and purification facilitating 
domains include, e.g., metal chelating peptides such as polyhistidine tracts or 
histidine-tryptophan modules or other domains that allow purification on immobilized 

30 metals; maltose binding protein; protein A domains that allow purification on 
immobilized immunoglobulin; or the domain utilized in the FLAGS extension/ 
affinity purification system (Immunex Corp, Seattle WA). 
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selectable marker genes conferring resistance to substrates like neomycin or 
hygromycin can only be utilized in tissue culture, chemoresi stance genes are also used 
as selectable markers in vitro and in vivo. 

A chimeric nucleic acid sequence may encode a sensant-binding domain 
5 within any 7-transmembrane polypeptide. Seven-transmembrane receptors belong to 
a superfamily of trans-membrane (TM) proteins having seven domains that traverse a 
plasma membrane seven times. Each of the seven domains spans the plasma 
membrane (TM I to TM VII). Because 7-trans-membrane receptor polypeptides have 
similar primary sequences and secondary and tertiary structures, structural domains 

10 (e.g., TM domains) can be readily identified by sequence analysis. For example, 

homology modeling, Fourier analysis and helical periodicity detection can identify and 
characterize the seven domains with a 7-transmembrane receptor sequence. Fast 
Fourier Transform (FFT) algorithms can be used to assess the dominant periods that 
characterize profiles of the hydrophobicity and variability of analyzed sequences. To 

15 predict TM domains and their boundaries and topology, a "neural network algorithm" 
by "PHD server" can be used, as done by Pilpel, Protein Science 8:969, 1999; Rost, 
Protein ScL 4:521, 1995. Periodicity detection enhancement and alpha helical 
periodicity index can be done as by, e.g., Donnelly, Protein ScL 2:55-70 (1993). 
Other alignment and modeling algorithms are well known in the art, see, e.g., Peitsch, 

20 Receptors Channels 4: 1 6 1 , 1 996; Cronet, Protein Eng. 6:59, ( 1 993) (homology and 
"discover modeling"); http://bioinfo.weizmann.ac.il/. 

The library sequences include receptor sequences that correspond to TM 
ligand-binding domains, including, e.g., TM H to VH, TM H to VI, TM IE to VH, and 
TM m to VH, that have been amplified (e.g., PCR) from mRNA of or cDNA derived 

25 from, e.g., olfactory receptor-expressing neurons or genomic DNA. 

Libraries of sensory receptor ligand-binding TM domain sequences can 
include a various TM domains or variations thereof, as described above. These 
sequences can be derived from any 7-transmembrane receptor. Because these 
polypeptides have similar primary sequences and secondary and tertiary structures, the 

30 seven domains can be identified by various analyses well known in the art, including, 
e.g. 9 homology modeling, Fourier analysis and helical periodicity (see, e.g., Pilpel 
supra), as described above. Using this information sequences flanking the seven 
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a. Non-competitive assay formats 

Immunoassays for detecting a sensory receptor protein in a sample may be 
either competi-tive or noncompetitive. Noncompetitive immunoassays directly 
measure the amount of antigen. In one preferred "sandwich" assay, for example, the 
5 anti-sensory receptor antibodies are bound directly to a solid substrate on which they 
are immobilized. These immobilized antibodies then capture the sensory receptor 
protein present in the test sample. The sensory receptor protein thus immobilized is 
then bound by a labeling agent, such as a second anti-sensory receptor antibody 
bearing a label. Alternatively, the second antibody may lack a label, but it may, in 
10 turn, be bound by a labeled third antibody specific to antibodies of the species from 
which the second antibody is derived. The second or third antibody is typically 
modified with a detectable moiety, such as biotin, to which another molecule 
specifically binds, e.g., streptavidin, to provide a detectable moiety. 

b. Competitive assay formats 

1 5 in competitive assays, the amount of sensory receptor protein present in the 

sample is measured indirectly by measuring the amount of a known, added 
(exogenous) sensory receptor protein displaced (competed away) from an anti-sensory 
receptor antibody by the unknown sensory receptor protein present in a sample. In 
one competitive assay, a known amount of sensory receptor protein is added to a 

20 sample and the sample is then contacted with an antibody that specifically binds to the 
sensory receptor. The amount of exogenous sensory receptor protein bound to the 
antibody is inversely proportional to the concentration of sensory receptor protein 
present in the sample. In a particularly preferred embodiment, the antibody is 
immobilized on a solid substrate. The amount of sensory receptor protein bound to 

25 the antibody may be determined either by measuring the amount of sensory receptor 
protein present in a sensory receptor/antibody complex, or alternatively by measuring 
the amount of remaining uncomplexed protein. The amount of sensory receptor 
protein may be detected by providing a labeled sensory receptor molecule. 

A hapten inhibition assay is another preferred competitive assay. In this assay 

30 the known sensory receptor protein is immobilized on a solid substrate. A known 
amount of anti-sensory receptor antibody is added to the sample, and the sample is 
then contacted with the immobilized sensory receptor. The amount of anti-sensory 
receptor antibody bound to the known immobilized sensory receptor protein is 
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etc, Chemiluminescent compounds include luciferin, and 
2,3-dihydrophthalazinediones, e.g., luminol. For a review of various labeling or 
signal producing systems that may be used, see U.S. Patent No. 4,391,904. 

Methods for detecting labels are well known. Thus, for example, where the 
5 label is a radioactive label, it may be detected using a scintillation counter or with 

photographic film as in autoradiography. Where the label is a fluorescent label, it may 
be detected by exciting the fluoro-chrome with the appropriate wavelength of light 
and detecting the resulting fluorescence. The fluorescence may be detected visually, 
with photographic film, or using electronic detectors such as charge coupled devices 

1 0 (CCDs) or photomultipliers. Similarly, enzymatic labels may be detected by 
providing the appropriate substrates for the enzyme and detecting the resulting 
reaction product. Finally, simple colorimetric labels may be detected simply by 
observing the color associated with the label. Thus, in various dipstick assays, 
conjugated gold often appears pink, while various conjugated beads appear the color 

15 of the bead. 

Some assay formats do not require the use of labeled components. For 
instance, aggluti-nation assays can be used to detect the presence of the target 
antibodies. In this case, antigen-coated particles are agglutinated by samples 
comprising the target antibodies. In this format, none of the components need be 
20 labeled and the presence of the target antibody is detected by simple visual inspection. 

E. Detection of Olfactory Modulators 

Methods and compositions for determining whether a test compound 
specifically binds to a mammalian sensory, and more particularly, olfactory receptor 
of the invention, both in vitro and in vivo are described below, as are methods and 

25 compositions for determining whether a test compound is neurotoxic to an olfactory 
neuron expressing an olfactory transmembrane receptor polypeptide. Any aspect of 
cell physiology can be monitored to assess the effect of sensant-binding to a naturally- 
occurring or chimeric olfactory receptor. These assays may be performed on intact 
cells expressing an olfactory receptor, on permeabilized cells or on membrane 

30 fractions produced by standard methods. 

Olfactory receptors are normally located on the specialized cilia of olfactory 
neurons. These receptors bind odorants and initiate the transduction of chemical 
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sensory receptor to the membrane, such as a rhodopsin, e.g., an N-terminal fragment 
of a rhodopsin protein. 

Ligand binding to a sensory receptor protein, a domain, or chimeric protein 
can be tested in solution, in a bilayer membrane, attached to a solid phase, in a lipid 
5 monolayer, or in vesicles. Binding of a modulator can be tested using, e.g., changes in 
spectroscopic characteristics {e.g., fluorescence, absorbence, refractive index) 
hydrodynamic (e.g., shape), chromatographic, or solubility properties. Sensory 
receptors with large (e.g., approximately 600 amino acid residues) extracellular N- 
terminal segments. These N-terminal segments are thought to form ligand-binding 

10 domains, and are therefore useful in biochemical assays to identify sensory receptor 
agonists and antagonists. Similar assays have been used with other GPCRs, such as 
the metabo-tropic glutamate receptors (e.g., Han &Hampson, 1 Biol. Chem. 
274:10008, 1999). These assays might involve displacing a radioactively or 
fluorescently labeled ligand, and measuring changes in intrinsic fluorescence or 

1 5 changes in proteolytic susceptibility, etc. 

Receptor-G-protein interactions can also be examined. For example, binding 
of the G-protein to the receptor or its release from the receptor can be examined. For 
example, in the absence of GTP, an activator will lead to the formation of a tight 
complex of a G protein (all three subunits) with the receptor. This complex can be 

20 detected in a variety of ways, as noted above. Such an assay can be modified to 

search for inhibitors, e.g., by adding an activator to the receptor and G protein in the 
absence of GTP, which form a tight complex, and then screen for inhibitors by 
looking at dissociation of the receptor-G protein complex. In the presence of GTP, 
release of the alpha subunit of the G protein from the other two G protein subunits 

25 serves as a criterion of activation. 

An activated or inhibited G-protein will in turn alter the properties of target 
enzymes, channels, and other effector proteins. The classic examples are the 
activation of cGMP phosphodiesterase by transducin in the visual system, adenylate 
cyclase by the stimulatory G-protein, phospholipase C by Gq and other cognate G 

30 proteins, and modulation of diverse channels by Gi and other G proteins. 

Downstream consequences can also be examined such as generation of diacyl glycerol 
and IP3 by phospholipase C, and in turn, for calcium mobilization by IP3. 
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example, the Beacon® and Beacon 2000™ System may be used in connection with 
these assays. Such systems typically express polarization in millipolarization units (1 
Polarization Unit =1000 mP Units). 

The relationship between molecular rotation and size is described by the Perrin 
5 equation and the reader is referred to Jolley 7. Anal. Toxicol. 5, 236, 1981 which gives 
a thorough expla-nation of this equation. Summarily, the Perrin equation states that 
polarization is directly propor-tional to the rotational relaxation time, the time that it 
takes a molecule to rotate through an angle of approximately 68.5°. Rotational 
relaxation time is related to viscosity (r|), absolute tempera-ture (T), molecular 
10 volume (V), and the gas constant (R) by the following equation: 

3tjV 

Rotational RelaxationTime = 

RT 

The rotational relaxation time is small 1 nanosecond) for small molecules 
(e.g., fluorescein) and large 100 nanoseconds) for large molecules (e.g., 
immunoglobulins). If viscosity and temperature are held constant, rotational 

1 5 relaxation time, and therefore polarization, is directly related to the molecular volume. 
Changes in molecular volume may be due to inter-actions with other molecules, 
dissociation, polymerization, degradation, hybridization, or confor-mational changes 
of the fluorescently labeled molecule. For example, fluorescence polarization has 
been used to measure enzymatic cleavage of large fluorescein labeled polymers by 

20 proteases, DNases, and RNases. It also has been used to measure equilibrium binding 
for protein/protein interactions, antibody/antigen binding, and protein/DNA binding. 
3. Soluble and solid state high throughput assays 
In yet another embodiment, the invention provides soluble assays using 
molecules such as a domain such as ligand binding domain, an extracellular domain, a 

25 transmembrane domain (e.g., one comprising seven transmembrane regions and 

cytosolic loops), the transmembrane domain and a cytoplasmic domain, an active site, 
a subunit association region, etc:, a domain that is covalently linked to a heterologous 
protein to create a chimeric molecule; a sensory receptor protein; or a cell or tissue 
expressing a sensory receptor protein, either naturally occurring or recombinant. In 

30 another embodiment, the invention provides solid phase based in vitro assays in a high 
throughput format, where the domain, chimeric molecule, sensory receptor protein, or 
cell or tissue expressing the sensory receptor is attached to a solid phase substrate. 



42 



WO 01/98526 



10 



15 



^n.oduia.or.oMfconc^-Uon^ a tantod mi croU«er plate 
plat e can easily assay from about 100O ^ ^ 

^andthetagbinde, ^ bas ed upon known— 

AM nberof<aBsandta g b>nd » ^fcereatagrasanatura! 

bfader , tore xa m pKb.otu,pro.»A P eFcre . onofan 
appropriate tag binders (avidvn, natora l binders such as biotin 

L^obubn,*,). ^J^^^-***-— 

^aiso *ide.y available and appropnate^gb 

199 8 catalog SIGMA, St U» MW_ ^ ^ ^ 

antibodies are 

^erciallyavauao.e*. tetagisa first antibody 

^.netagbinderisasec^anubod, ^ ^r-ligand inter-^ns are also 
a^on to antibody-anUgen «— ■ ^ ffld ofM U 

— — — 



20 



25 



30 



43 



WO 01/98526 



PCT/US01/20122 



describing arrays of biopolymers fixed to solid substrates). Non-chemical approaches 
for fixing tag binders to substrates include other common methods, such as heat, 
cross-linking by UV radiation, and the like. 
4. Computer-based assays 
5 Yet another assay for compounds that modulate sensory receptor protein 

activity involves computer assisted drug design, in which a digital or analog 
processing system is used to generate a three-dimensional structure of a sensory 
receptor protein based on the structural information encoded by its amino acid 
sequence. The input amino acid sequence interacts directly and actively with a 

10 preestablished algorithm in a computer program to yield secondary, tertiary, and 
quaternary structural models of the protein. The models of the protein structure are 
then examined to identify regions of the structure that have the ability to bind, e.g., 
ligands. These regions are then used to identify ligands that bind to the protein. 

The three-dimensional structural model of the protein is generated by entering 

15 protein amino acid sequences of at least 10 amino acid residues or corresponding 
nucleic acid sequences encoding a sensory receptor polypeptide into the computer 
system. The nucleotide sequence encoding the polypeptide, or the amino acid 
sequence thereof, can be any of those described herein, or fragments or variants 
thereof. 

20 The amino acid sequence represents the primary sequence or subsequence of 

the protein, which encodes the structural information of the protein. At least 10 
residues of the amino acid sequence (or a nucleotide sequence encoding 10 amino 
acids) are entered into the computer system from computer keyboards, computer 
readable substrates that include, but are not limited to, electronic storage media (e.g., 

25 magnetic diskettes, tapes, cartridges, and chips), optical media (e.g., CD ROM), 
information distributed by internet sites, and by RAM. The three-dimensional 
structural model of the protein is then generated by the interaction of the amino acid 
sequence and the computer system, using software known to those of skill in the art. 
The amino acid sequence represents a primary structure that encodes the 

30 information necessary to form the secondary, tertiary and quaternary structure of the 
protein of interest. The software looks at certain parameters encoded by the primary 
sequence to generate the structural model. These parameters are referred to as "energy 
terms," and primarily include electrostatic potentials, hydrophobic potentials, solvent 
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odorant dependent activation monitored. Control samples (untreated with activators 
or inhibitors) are assigned a relative sensory receptor activity value of 100. Inhibition 
of a sensory receptor protein is achieved when the sensory receptor activity value 
relative to the control is about 90%, optionally 50%, optionally 25-0%. Activation of 
5 a sensory receptor protein is achieved when the sensory receptor activity value relative 
to the control is 1 10%, optionally 150%, 200-500%, or 1000-2000%. 

Changes in ion flux may be assessed by determining changes in polarization 
(i.e., electri-cal potential) of the cell or membrane expressing a sensory receptor 
protein. One means to deter-mine changes in cellular polarization is by measuring 

1 0 changes in current, and thereby measuring changes in polarization, with voltage-clamp 
and patch-clamp techniques, e.g., the "cell-attached" mode, the "inside-out" mode, 
and the "whole cell" mode (see, e.g., Ackerman et al, New Engl J Med., 336:1575, 
1997). Whole cell currents are conveniently determined using the standard. Other 
known assays include: assays to measure ion flux using radiolabeled or fluorescent 

1 5 probes such as voltage-sensitive dyes (see, e.g. , Vestergarrd-Bogind et al , 1 

Membrane Biol, 88:67, 1988; Gonzales & Tsien, Chem. Biol, 4:269, 1997; Daniel et 
al, J. Pharmacol Meth., 25:185, 1991; Holevinsky et al, J. Membrane Biology, 
1 37:59, 1994). Generally, the compounds to be tested are present in the range from 1 
pM to 100 mM. 

20 The effects of the test compounds upon the function of the polypeptides can be 

measured by examining any of the parameters described above. Any suitable 
physiological change that affects GPCR activity can be used to assess the influence of 
a test compound on the polypeptides of this invention. When the functional 
consequences are determined using intact cells or animals, one can also measure a 

25 variety of effects such as transmitter release, hormone release, transcriptional changes 
to both known and uncharacterized genetic markers (e.g., Northern blots), changes in 
cell metabolism such as cell growth or pH changes, and changes in intracellular 
second messengers such as Ca 2+ , IP3, cGMP, or cAMP. 

Preferred assays for G-protein coupled receptors include cells that are loaded 

30 with ion or voltage sensitive dyes to report receptor activity. Assays for determining 
activity of such receptors can also use known agonists and antagonists for other 
G-protein coupled receptors as negative or positive controls to assess activity of tested 
compounds. In assays for identifying modulatory compounds (e.g., agonists, 
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serotonin receptors, and the like), which, when activated, causes a change in cyclic 
nucleotide levels in the cytoplasm. 

In a preferred embodiment, sensory receptor protein activity is measured by 
expressing a sensory receptor gene in a heterologous cell with a promiscuous 
5 G-protein that links the receptor to a phospholipase C signal transduction pathway 
(see Offermanns & Simon, 1 Biol Chem., 270:15175, 1995). Optionally the cell line 
is HEK-293 (which does not naturally express sensory receptor genes) and the 
promiscuous G-protein is Gal 5 (Offermanns & Simon, supra), Modu-lation of 
olfactory transduction is assayed by measuring changes in intracellular Ca 2+ levels, 

10 which change in response to modulation of the sensory receptor signal transduction 
pathway via administration of a molecule that associates with a sensory receptor 
protein. Changes in Ca 2+ levels are optionally measured using fluorescent Ca 2+ 
indicator dyes and fluorometric imaging. 

In one embodiment, the changes in intracellular cAMP or cGMP can be 

1 5 measured using immunoassays. The method described in Offermanns & Simon, J. 
Biol Chem., 270: 15175, 1995, may be used to determine the level of cAMP. Also, 
the method described in Felley-Bosco et al, Am, J. Resp. Cell and Mol BioL, 1 1 :159, 
1994, may be used to determine the level of cGMP. Further, an assay kit for 
measuring cAMP and/or cGMP is described in U.S. Patent No. 4,1 15,538, herein 

20 incorporated by reference. 

In another embodiment, phosphatidyl inositol (PI) hydrolysis can be analyzed 
according to U.S. Patent No. 5,436,128, herein incorporated by reference. Briefly, the 
assay involves labeling of cells with 3H-myoinositol for 48 or more hrs. The labeled 
cells are treated with a test compound for one hour. The treated cells are lysed and 

25 extracted in chloroform-methanol-water after which the inositol phosphates were 
separated by ion exchange chromatography and quantified by scintillation counting. 
Fold stimulation is determined by calculating the ratio of cpm in the presence of 
agonist, to cpm in the presence of buffer control. Likewise, fold inhibition is 
determined by calculating the ratio of cpm in the presence of antagonist, to cpm in the 

30 presence of buffer control (which may or may not contain an agonist). 

In another embodiment, transcription levels can be measured to assess the 
effects of a test compound on signal transduction. A host cell containing a sensory 
receptor protein of interest is contacted with a test compound for a sufficient time to 
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odorants/ligands that can bind to a specific or sets of receptors. Such vector-infected 
animals expressing libraries of human olfactory sequences can be used for in vivo 
screening of odorants and their effect on, e.g., cell physiology (e.g., on olfactory 
neurons), on the CNS (e.g., olfactory bulb activity), or behavior. 
5 Means to infect/express the nucleic acids and vectors, either individually or as 

libraries, are well known in the art. A variety of individual cell, organ or whole 
animal parameters can be measured by a variety of means. For example, recording of 
stimulant-induced waves (bulbar responses) from the main olfactory bulb or accessory 
olfactory bulb is a useful tool for measuring quantitative stable olfactory responses. 

1 0 When electrodes are located on the olfactory bulb surface it is possible to record stable 
responses over a period of several days (see, e.g., Kashiwayanagi, Brain Res. Protoc. 
1:287, 1997). In this study, electroolfactogram recordings were made with a four- 
electrode assembly from the olfactory epithelium overlying the endoturbinate bones 
facing the nasal septum. Four electrodes were fixed along the dorsal-to-ventral axis of 

15 one turbinate bone or were placed in corresponding positions on four turbinate bones 
and moved together up toward the top of the bone. See also, Scott, J. NeurophysioL 
77:1950, 1997; Scott, J. Neuro-physiol. 75:2036, 1996; Ezeh, J. NeurophysioL 
73:2207 \ 1995. In other systems, fluorescence changes in nasal epithelium can be 
measured using the dye di-4-ANEPPS, which is applied on the rat's nasal septum and 

20 medial surface of the turbinates (see, e.g., Youngentob, 1 Neuro-physiol 73:387, 

1995). Extracellular potassium activity (aK) measurements can also be carried out in 
in vivo. An increase in aK can be measured in the mucus and the proximal part of the 
nasal epithelium (see, e.g., Khayari, Brain Res. 539:1, 1991). 

The sensory receptor sequences of the invention can be for example expressed 

25 in animal nasal epithelium by delivery with an infecting agent, e.g., adenovirus 

expression vector. Recom-binant adeno virus-mediated expression of a recombinant 
gene in olfactory epithelium using green fluorescent protein as a marker is described 
by, e.g., Touhara, Proc. Natl Acad, ScL USA 96:4040, 1999. 

The endogenous olfactory receptor genes can remain functional and wild-type 

30 (native) activity can still be present. In other situations, where it is desirable that all 
olfactory receptor activity is by the introduced exogenous hybrid receptor, use of a 
knockout line is preferred. Methods for the construction of non-human transgenic 
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automating the assay steps and providing compounds from any convenient source to 
assays, which are typically run in parallel (e.g., in microtiter formats on microtiter 
plates in robotic assays). It will be appreciated that there are many suppliers of 
chemical compounds, including Sigma (St. Louis, MO), Aldrich (St. Louis, MO), 
5 Sigma- Aldrich (St. Louis, MO), Fluka Chemika-Biochemica Analytika (Buchs, 
Switzerland) and the like. 

In one preferred embodiment, high throughput screening methods involve 
providing a combinatorial chemical or peptide library containing a large number of 
potential therapeutic compounds (potential modulator or ligand compounds). Such 

10 "combinatorial chemical libraries" or "ligand libraries" are then screened in one or 
more assays, as described herein, to identify those library members (particular 
chemical species or subclasses) that display a desired characteristic activity. The 
compounds thus identified can serve as conventional "lead compounds" or can 
themselves be used as potential or actual therapeutics. 

1 5 A combinatorial chemical library is a collection of diverse chemical 

compounds generated by either chemical synthesis or biological synthesis, by 
combining a number of chemical "building blocks" such as reagents. For example, a 
linear combinatorial chemical library such as a polypeptide library is formed by 
combining a set of chemical building blocks (amino acids) in every possible way for a 

20 given compound length (i.e., the number of amino acids in a polypeptide compound). 
Millions of chemical compounds can be synthesized through such combinatorial 
mixing, of chemical building blocks. 

Preparation and screening of combinatorial chemical libraries is well known to 
those of skill in the art. Such combinatorial chemical libraries include, but are not 

25 limited to, peptide libraries (see, e.g., U.S. Patent No. 5,010,175; Furka, Int. J. Pept 
Prot. Res. 37:487, 1991; and Houghton et al, Nature 354:84, 1991). Other 
chemistries for generating chemical diversity libraries can also be used. Such 
chemistries include, but are not limited to: peptoids (e.g., WO 91/19735), encoded 
peptides (e.g., WO 93/20242), random bio-oligomers (e.g., WO 92/00091), 

30 benzodiazepines (eg-., U.S. Patent No. 5,288,514), diversomers such as hydantoins, 
benzodiazepines and dipeptides (Hobbs et al, Proc. Nat. Acad. ScL 90:6909, 1993), 
vinylogous polypeptides (Hagihara et al, J. Amer. Chem. Soc. 1 14:6568, 1992), 
nonpeptidal peptidomimetics with glucose scaffolding (Hirschmann et al, J. Amer. 
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greater than or equal to 10, n is greater than or equal to 20, n is greater than or equal to 
50, n is greater than or equal to 75, n is greater than or equal to 100, n is greater than 
or equal to 125, n is greater than or equal to 150, n is greater than or equal to 1 75, n is 
greater than or equal to 200, n is greater than or equal to 225, n is greater than or equal 
5 to 250, n is greater than or equal to 275, n is greater than or equal to 300, n is greater 
than or equal to 325, or n is greater than or equal to 350; and generating from the 
values a quantitative representation of sensory perception. The sensory receptors may 
be a receptor disclosed herein, or fragments or variants thereof. The representation 
may constitute a point or a volume in w-dimensional space, may constitute a graph or a 

1 0 spectrum, or may constitutes a matrix of quantita-tive representations. Also, the 
providing step may comprise contacting a plurality of recombi-nantly-produced 
sensory receptors, or fragments or variants thereof, with a composition and 
quantitatively measuring the interaction of the composition with the receptors. The 
maximum number of taste receptors that are needed to mimic the native repertoire 

1 5 (e.g., about 50) may be less than the maximum number of olfactory receptors that are 
needed (e.g., about 350). But the number of sensory receptors that need to be 
represented in an assay to provide useful results may be much less. 

It is yet another aspect of the invention to provide a method for predicting the 
sensory perception in a mammal human) generated by one or more molecules or 

20 combinations of molecules yielding unknown olfactory perception in the mammal, 

comprising: providing values Xi to X n representative of the quantitative stimulation of 
each of n sensory receptors of the mammal; where n is greater than or equal to 5, n is 
greater than or equal to 10, n is greater than or equal to 20, n is greater than or equal to 
50, n is greater than or equal to 75, n is greater than or equal to 100, n is greater than 

25 or equal to 125, n is greater than or equal to 150, n is greater than or equal to 175, n is 
greater than or equal to 200, n is greater than or equal to 225, n is greater than or equal 
to 250, n is greater than or equal to 275, n is greater than or equal to 300, n is greater 
than or equal to 325, or n is greater than or equal to 350; for one or more molecules or 
combinations of molecules yielding known sensory perception in a mammal; and 

30 generating from the values a quantitative representation of sensory perception in a 

mammal for the one or more molecules or combinations of molecules yielding known 
sensory perception in a mammal, providing values Xj to X n representative of the 
quantitative stimulation of each of n sensory receptors of the mammal; where n is 
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The complication of desensiti-zation of sensory receptor signaling will also be 
avoided by using the invention instead of prepa-rations of nasal or tongue epithelium 
containing native sensory receptors. For example, the event of binding between 
ligand and receptor can be separated from more complicated downstream signaling 
5 events in the epithelial cells. But the latter events can be reconstituted in the invention 
by transferring the sensory receptor of interest into appropriate host cells containing 
an intact and functional signaling pathway. 

H. Administration of Novel Sensant Compositions 

Sensory modulators can be administered directly to a mammal (e.g., human) 

1 0 for modu-lation of sensory perception in vivo. Administration is by any of the routes 
normally used for introducing a modulator compound into ultimate contact with the 
tissue to be treated (e.g., nose or tongue). The olfactory modulators are administered 
in any suitable manner, optionally with acceptable carriers. Suitable methods of 
administering such modulators are available and well known to those of skill in the 

1 5 art, and, although more than one route can be used to administer a particular 
composition, a particular route can often provide a more immediate and more 
effective reaction than another route. Acceptable carriers are determined at least in 
part by the particular components of the composition to be administered (e.g., 
stabilizing the sensants), as well as by the particular method used to administer the 

20 composition. Accordingly, there is a wide variety of suitable formulations of 
pharmaceutical compositions of the present invention (see, e.g., Remington 's 
Pharmaceutical Sciences, 17th ed. 1985). 

The sensory modulators, alone or in combination with other suitable 
components, can be made into aerosol formulations (i.e., they can be "nebulized") to 

25 be administered via inhalation. Aerosol formulations can be placed into pressurized 
acceptable propellants, such as dichloro-difluoromethane, propane, nitrogen, and the 
like that may or may not contribute to sensory perception. Other possible formulation 
include dry or liquid forms, powders or tablets, solutions of polar (e.g., water) or 
nonpolar (e.g., alcohol) solvents, emulsions or suspensions, creams, gels, lotions, and 

30 syrups. 

Formulations suitable for administration include aqueous and non-aqueous 
solutions, isotonic sterile solutions, which can contain antioxidants; buffers, 
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Sensory receptor genes, or fragments or variants thereof are useful tools for 
identifying cells expressing sensory receptors, for forensics and paternity 
determinations, and for examining signal transduction in isolated cells. Sensory 
5 receptor family member-specific reagents that specifically hybridize to sensory 
receptor nucleic acids, such AOFLF1 probes and primers, and sensory receptor 
specific reagents that specifically bind to a sensory receptor protein, e.g., anti-sensory 
receptor antibodies are used to examine expression in cells and regulation of signal 
trans-duction. For example, one or more family member-specific reagents may be 
10 used to detect poly-morphisms that are linked to genetic anosmia or to detect allelic 
exclusion. 

Nucleic acid assays for the presence of DNA and RNA for a sensory receptor 
family member in a sample include numerous techniques are known to those skilled in 
the art, such as Southern analysis, Northern analysis, dot blots, RNase protection, SI 

15 analysis, amplification techniques such as PGR, and in situ hybridization. In in situ 
hybridization, for example, the target nucleic acid is liberated from its cellular 
surroundings in such as to be available for hybrid-ization within the cell while 
preserving the cellular morphology for subsequent interpretation and analysis. The 
following articles provide an overview of the art of in situ hybridization: Singer et al, 

20 Biotechniques, 4:230-250 (1986); Haase et al, Methods in Virology, vol. VII, pp. 
189-226 (1984); and Nucleic Acid Hybridization: A Practical Approach (Names et 
al, eds. 1987). In addition, a sensory receptor protein can be detected with the 
various immunoassay techniques described above. The test sample is typically 
compared to both a positive control (e.g., a sample expressing a recombinant sensory 

25 receptor protein) and a negative control. 

The present invention also provides for kits for screening for novel modulators 
of sensory receptor family members. Such kits can be prepared from readily available 
materials and reagents, as well as any of the aforementioned products. For example, 
such kits can comprise any one or more of the following materials: sensory receptor 

30 nucleic acids or proteins, reaction tubes, and instructions for testing sensory receptor 
activity. Optionally, the kit contains a biologically active sensory receptor. A wide 
variety of kits and components can be prepared according to the present invention, 
depending upon the intended user of the kit and the particular needs of the user. 



58 



WO 01/98526 



Examples 



10 



_ rTv/rYL VTVlGMGLlIVAlSLD 

AOLFM sequences: ^ vn _ ITEF ^ LG FFKQDEHQ^LFVLFLOM ^^oM 
l ) *tp a AGGAAACCAAACCA 
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MCTCTCGO^--— MGGAAT AAAG^ 
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NQWLLFFLATFNEISTLLIVLTSYAFIVVTILKMRSVSGRRKAFSTCASHLTAITIFHGTILFLYCV 
PNSKNSRHTVKVASVFYTVVIPMLNPLIYSLRNKDVKDTVTEILDTKVFSY (SEQ ID NO: 5) 



ATGCTGCTGACAGATAGAAATACAAGTGGGACCACGTTCACCCTCTTGGGCTTCTCAGATT 
5 ACCCAGAACTGCAAGTCCCACTCTTCCTGGTTTTTCTGGCCATCTACAATGTCACTGTGCTA 
GGGAATATTGGGTTGATTGTGATCATCAAAATCAACCCCAAACTGCATACCCCCATGTACT 
TTTTCCTCAGCCAACTCTCCTTTGTGGATTTCTGCTATTCCTCCATCATTGCTCCCAAGATG 
TTGGTGAACCTTGTTGTCAAAGACAGAACCATTTCATTTTTAGGATGCGTAGTACAATTCT 
TTTTCTTCTGTACCTTTGTGGTCACTGAATCCTTTTTATTAGCTGTGATGGCCTATGACCGC 

1 0 TTCGTGGCCATTTGCAACCCTCTGCTCTACACAGTTGACATGTCCCAG AAACTCTGCGTGC 
TGCTGGTTGTGGGATCCTATGCCTGGGGAGTCTCATGTTCCTTGGAACTGACGTGCTCTGC 
TTTAAAGTTATGTTTTCATGGTTTCAACACAATCAATCACTTCTTCTGTGAGTTCTCCTCAC 
TACTCTCCCTTTCTTGCTCTGATACTTACATCAACCAGTGGCTGCTATTCTTTCrTGCCACC 
TTTAATGAAATCAGCACACTACTCATCGTTCTCACATCTTATGCGTTCATTGTTGTAACCAT 

1 5 CCTCAAGATGCGTTCAGTCAGTGGGCGCCGCAAAGCCTTCTCCACCTGTGCCTCCCACCTG 
ACTGCCATCACCATCTTCCATGGCACCATCCTCITCCTTTACTGTGTGCCCAACTCCAAAAA 
CTCCAGGCACACAGTCAAAGTGGCCTCTGTGTTTTACACCGTGGTGATCCCCATGTTGAAT 
CCCCTGATCTACAGTCTGAGAAATAAAGATGTCAAGGATACAGTCACCGAGATACTGGAC 
ACCAAAGTCTTCTCTTACTGA (SEQ ID NO: 6) 

20 

AOLFR4 sequences: 

MENQNNWEFILLGLTENLELWKIFSAWLVMYVATVLENLLIVVTIITSQSIJISPMYFFLTFLS 
LLDVMFSSWAPKVIVDTLSKSTTISLKGCLTQLFVEHFFGGVGIILLTVMAYDRYVAICKPLHY 
TnMSPRVCCLMVGGAWVGGFMHAMIQLLFMYQIPFCGPNIIDHFICDLFQLLTLACTDTHILGL 
25 LVTLNSGMMCVAIFLILLASYTVILCSLKSYSSKGRHKALSTCSSHLTVVVLFFWCn^YMRPV 
VTHPIDKAMAVSDSIITPMLNPLIYTLRNAEVKSAMKKLWMKWEALAGK (SEQ ID NO: 7) 



ATGGAAAATCAAAACAATGTGACTGAATTCATTCTTCTGGGTCTCACAGAGAACCTGGAGC 
TGTGGAAAATATTTTCTGCTGTGTTTCTTGTCATGTATGTAGCCACAGTGCTGGAAAATCT 

30 ACTTATTGTGGTAACTATTATCACAAGTCAG AGTCTGAGGTC ACCTATGTA I " FIT 11TCTTA 
CCITCTTGTCCCTTTTGGATGTCATGTTCTCATCTGTCGTTGCCCCCAAGGTGATTGTAGAC 
ACCCTCTCCAAGAGCACTACCATCTCTCTCAAAGGCTGCCTCACCCAGCTGTTTGTGGAGC 
ATTTCTTTGGTGGTGTGGGGATCATCCTCCTCACTGTGATGGCCTATGACCGCTACGTGGC 
CATCTGTAAGCCCCTGCACTACACGATCATCATGAGTCCACGGGTGTGCTGCCTAATGGTA 

3 5 GG AGGGGCTTGGGTGGGGGG ATTTATGCACGCAATGATAC AACTTCTCTTCATGTATC AAA 
TACCCTTCrGTGGTCCTAATATCATAGATCACTTTATATGTGATTTGTTTCAGTTGTTGACA 
CTTGCCTGCACGGACACCCACATCCTGGGCCTCTTAGTTACCCTCAACAGTGGGATGATGT 
GTGTGGCCATCTTTCTTATCTTAATTGCGTCCTACACGGTCATCCTATGCTCCCTGAAGTCT 
TACAGCTCTAAAGGGCGGCACAAAGCCCTCTCTACCTGCAGCTCCCACCTCACGGTGGTTG 

40 TATTGTTCTTTGTCCCCTGTATTTTCTTGTACATGAGGCCTGTGGTCACTCACCCCATAGAC 
AAGGCAATGGCTGTGTCAGACTCAATCATCACACCCATGTTAAATCCCTTGATCTATACAC 
TGAGGAATGCAGAGGTGAAAAGTGCCATGAAGAAACTCTGGATGAAATGGGAGGCTTTGG 
CTGGGAAATAA (SEQ ID NO: 8) 



45 AOLFR5 sequences: 

MGKENCITVAEFn^LGLSDVPELRVCLFLLFLLIYGVTLIANLGMIALIQVSSRLHTPMYFFLSH 
LSSVDFCYSSIIWKMLANIFNKDKAISFLGCMVQFYLFCTCVVTEWLLAVMAYDRFVAICNPL 
LYTVTMSWKVRVELASCCYFCGTVCSLIHLCLAIJRJPFYRSm^INHFFCDLPP\a.SLACSDITW 
ETLLFLVATLNESVTIMIILTSYLLILTTILKMGSAEGRHKAFSTCASHLTAITWHGTVLSrYCRP 

50 SSGNSGDADKVATWYTVVIPMLNSVIYSLRNKDVKEALRKVMGSKIHS (SEQ ID NO: 9) 



ATGGGCAAGGAAAACTGCACCACTGTGGCTGAGTTCATTCTCCTTGGACTATCAGATGTCC 
CTGAGTTGAGAGTCTGCCTCTTCCTGCTGTTCCTTCTCATCTATGGAGTCACGTTGTTAGCC 
AACCTGGGCATGATTGCACTGATTCAGGTCAGCrCTCGGCTCCACACCCCCATGTACTTTT 
55 TCCTCAGCCACTTGTCCTCTGTAGATTTCTGCTACTCCTCAATAATTGTGCCAAAAATGTTG 
GCTAATATCTTTAACAAGGACAAAGCCATCTCCTTCCTAGGGTGCATGGTGCAATTCTACT 
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r ATGGCCT ATGACCGCTTT 





Jtsslwtvasvfvtvaipm ^.iTrcrcnGOGnmcAO 




35 S^SM™*^*' 

AOLFR7 seque nces: 

F ^SAAGKWK^^ (SEQ1D W : 13) 

PFIYSLRNKDMKRGLKKLQUKi ^ rT rAAACTGCCCrTTA 
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CCCCTTCCTGTGTATCATCTTCTCCTACCTGCGAATCATGGTCACTGTGCTCAGAATCCCCT 
CTGCAGCCGGGAAGTGGAAGGCCTTCTCTACCTGTGGCTCCCACCTCACTGCAGTAGCCCT 
TTTCTATGGGAGTATTATTTATGTCTATTTTAGGCCCCTGTCCATGTACTCAGTGGTTAGGG 
ACCGGGTAGCCACAGTTATGTACACAGTAGTGACACCCATGCTGAACCCTTTCATCTACAG 
5 CCTGAGGAACAAAGATATGAAGAGGGGTTTGAAGAAATTACAGGACAGAATTTACCGGTA 
A (SEQ ID NO: 14) 

AOLFR8 sequences: 

MATSNHSSGAEFILAGLTQRPELQLPLFLLFLGIYVVTVVGNLGMIFLIALSSQLYPPVYYFLSH 
10 LSFIDLCYSSVITPKMLVNFVPEENIISFLECITQLYFFL^ 
NIVMSHRVCSIMMAVVYSLGFLWATVHTTRMSVL 
LLFIIGGVNTLATTLAVLISYAFIFSSILGIHSTC 

TTMEKEKVSSVFYITIIPMLWLIYSLRNKDVKNALKK^ (SEQ ID NO: 15) 



15 ATGGCTACTTCAAACCATTCTTCAGGGGCT 

CAGAACTTCAACTGCCACTCTTCCTCCTGTTCCTTGGAATATA 

GAACCTGGGCATGATCTTCTTAATTGCT^ 

TTCTCAGTCATTTGTCTTTCATTGATCTC 

GTGAACTTTGTTCCAGAGGAGAACATTATCTC 
20 CITCCrTATTTTTGTAATTGCAGAAGGCTACCTT 

GTTGCTATCTGTCGCCCACTGCT^ 

GATGGCTGTGGTATACTCACTGGGTTTTCTGTGGGCCACAGTCCATACTACCCGCATGTCA 

GTGTTGTCATTCTGTAGGTCTCATACGGTCAGTCATTATTTTTGTGATATTCTCCCCTTA 

GACTCTGTCTTGCTCCAGCACCCACATCAATGAGATTCTGCTGTTCATTATTGGAGGAGTT 

25 AATACCTTAGCAACTACACTGGCGGTCCTTATCTCITATGCT^ 

TGGTATTCATTCCACTGAGGGGCAATCCAAAGCCTTTGGCACTTGTAGCTCCCATCTCTTG 
GCTGTGGGCATCTTTTTTGGGTCTATAACATTCATGTATTTCAAGCCCC^ 
TATGGAAAAAGAGAAGGTGTCTTCTGTGTTCTACATCACAATAATCCCCATGCTGAATCCT 
CTAATCTATAGCCTGAGGAACAAGGATGTGAAAAATGCACTGAAGAAGATGACTAGGGGA 

30 AGGCAGTCATCCTGA (SEQ ID NO: 16) 



AOLFR9 sequences: 

MLARNNSLVTEFILAGLTDRPEFWQPFFFLFLVm 
LSFIDLCYSSVFTPKMLMNFVSKKNIISNVGCMTRLFFFLFF\QSECYM 
35 LYKVTMSHQVCSMLTFAAYIMGLAGATAHTGCM 
NEVWLIWGTNITWSCTILISYWIVTSIL^ 

SSGSMEQGKVFSWYIW^MLNPLIYSLRNKDVKVALRKALIKIQRIW (SEQ ID NO: 17) 



ATGCTGGCTAGAAACAACTCCTTAGTGACTGAATTTATTCTTGCT 
40 CAGAGTTCrGGCAACCCTTCTTTTTCCTGTTCCTAGTGATCTACATT 
AACCTTGGCTTGATCACTCTTTTCGGTCT 
CCTCTTCAATCTCTCCTTCATTGATCTCTGTTACTCCT 
GAACTTTGTGTCAAAAAAGAATATTATCTCCAATC 

TTTCTC11UU1CGTCATCTCTGAATGTTACATGTTGACCTCAATGGCATATGATCGCTATGT 
45 GGCCATCTGTAATCCATTGCTGTATAAGGTCACCATGTCCCATCAGGTCTGTTCTATGCTCA 
CTTTTGCTGCTTACATAATGGGATTGGCTGGAGCCACGGCCCACACCGGGTGCATGTTTAG 
ACTCACCTTCTGCAGTGCTAATATCATTAACCATTACTTGTGTGACATACTCCCCCTCCT 
AGCTTTCCTGCACCAGCACCTATGTCAACGAGGTGGTTGTTCTCATTGTTGTGGGTA 
TATCACGGTACCCAGTTGTACCATCCTCATTT^ 
5 0 ATATCAAATCCACTCAAGGAAGATCAAAAGCCTTCAGTACTTGTAGCTCTCATGTCATTG^ 
TCTGTCTCTGTTTTTTGGGT^^ 

AGCAGGGAAAAG 1T1T1 1CTGTTTTCTACACTAATGTGGTGCCCATGCTCAATCCCCTCATC 
TACAGTTTGAGGAACAAGGATGTCAAAGTTGCACTGAGGAAAGCTCTGATTAA^ 
AGGAGAAATATATTCTAA (SEQ ID NO: 18) 

55 
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ATGGAAAGAAACCACAATCCAGATAATTGTAATGTTTTAAATTTTTT 

AGAATAAAAGGAGAAATTTTGGACAGATTGTATCAGATGTTGGAAGAATCTGTTACAGTG 
TTAGTTTATCTTTAGGTGAACCCACAACTATGGGAAGAAATAACCTAACAAGACCCTCTGA 
ATTCATCCTCCTTGGACTCTCCTCTCGACCTGAGGATCAGAAGCCGCTCITTGCTGTGTTCC 
5 TCCCCATCTACCTTATCACAGTGATAGGAAACCTGCTTATCATCCTGGCCATCCGCTCAGA 
CACTCGTCTCCAGACGCCCATGTACTrCTTTCTAAGCATCCTGTCTTTTGTTGA 
ATGTGACAGTCATTATCCCTAAGATGCTGGTGAACTTCTTATCAGAGACAAAGACCATCTC 
TTACGGTGAGTGTCTGACCCAGATGTACTTTTTC^ 

CTGCTAGCAGCCATGGCCATTGACCGCTATGTGGCCATATGTAATCCCTTCCACTACATCA 
10 CCATTATGAGTCACAGATGCTGTGTCCTGCTTCTGGTTCTCTCCTTCTGCATTCCACATTTT 
CACTCCCTCCTGCACATTCTTCTGACTAATCAGCTCATCTTCTGTGCCTCCAATGTCATCCA 
TCACTTTTTCTGCGATGATCAACCAGTGC 

AAATCACAGTAATGACAGAAGGCTTGGCTGTCATAATGACCCCGTTTTCATGCATCATCAT 
CTCTTATTTAAGAATCCTCATCACTGTTCTGAAGATTCCTTCAGCTGCTG 
15 GCATTTTCTACCTGTGGCTCTCATCTCACAGTGGTGACCCTGTTTTATGGA^ 
TGTCTATTTTCAGCCCCTGTCCAACTATACTGTCAAGGATCAAATAGCAA 
ACCGTACTGACTCCTATGCTAAATCCATTTATCTATAGTCTGAGGAACAAA^ 
AGGGTTTGGCAAAGTTGATGCACAGGATGAAATGTCAGTAA (SEQ ID NO: 24) 



20 AOLFR13 sequences: 

MDQKNGSSFTGFILLGFSDRPQLELVLFVVLLIFY1FTLLGNKTIIVLSHLD 
SFLDLCYTTGIWQLLVNLRGADKSISYGGCWQLYISLGLGSTECVLLGV^ 
HYTVVMHPCLYVLMASTSWVIGFANSL^ 
MNESELFFVSVIILLWVALIIFSYSQIVRAVVRIKSATGQRKW 
25 LQPGNNYSQDQGKXISLFYTIITPMIOT (SEQ ID NO: 

25) 



ATGGATCAGAAAAATGGAAGTTCTTTCACTGGATTTATCCTACTGGGTTTCTCT 
CTCAGCTGGAGCTAGTCCTCTTTGTGGTTcTTTTGAT^ 
3 0 AACAAAACC ATCATTGTATTATCTC ACTTGGACCCACATCTTCAC AATCCTATGTATTTTTT 
CTTCTCCAACCTAAGCTTTTTC^ 

TTAATCTCAGGGGAGCAGACAAATCAATCTCCTATGGTGGTTGTGTAGTTCAGCTGTACAT 
CTCTCTAGGCTTGGGATCTACAGAATGCGTTCTCTTAGGAGTGATGGCATTTGACCGCTAT 
GCAGCTGTTTGCAGGCCCCrCCACTACACAGTAGTCATGCACCCTTGTCTGTATGTGCTGA 
35 TGGCTTCTACTTCATGGGTCATTGGTTTTC 
CTTTTAACACTTTGTGGAAGAAATAA^ 

CAAGCTTGCCTGTGTTGACACTACTATGAATGAATCTGAACTCTTCTTTGTCAGTGTCA 
TTCTTCTTGTACCTGTTGCATTAATCATATTCTCCTATAGTCAGATTGTCAGGGCAGTCGTG 
AGGATAAAGTCAGCAACAGGGCAGAGAAAAGTGTTTGGGACATGTGGCTCCCACCTCACA 
40 GTGGTTTCCCTGTTCTACGGCACAGCTATCTATGCTtACCTCCAGCCCGGCAACAACT 

TCAGGATCAGGGCAAGKTCATCTCTCTCTTCTACACCATCATTACACCCATGATCAACCCC 
CTCATATATACACTGAGGAACAAGGATGTGAAAGGAGCACTTAAGAAGGTGCTCTGGAAG 
AACTACGACTCCAGATGA(SEQ ID NO: 26) 



45 AOLFR14 sequences: 

MALPLLLSPSCFASSQSLSSRMNSENLTRA^ 
LGNMGMALLIRMDARLHTPMYFFLAN^ 

WAGLADTECCLLAAMAYDRYVAIRNPLLYTTAMSQRLCLALLGASGLGGA 
RLSFCRSRKINSFFCDIPPLLAISCSDTSLNELLLFAICGFIQTATVLAITVSYGFIAGA 
50 GSRRAASTGGSHLTAVAMMYGTLIFMYLRPSSSYAL^ 
VKEALRQTWSRFHCPGQGSQ (SEQ ED NO: 27) 



ATGGCCTTGCCATTGCTCTTATCTCCCTCCTGCTTTC 

GATGAACTCAGAGAACCTCACCCGGGCCGCGGTTGCCCCTGCTGAATTCGTCCTCCTGGGC 
55 ATCACAAATCGCTGGGACCTGCGTGTGGCCCTCTTCCTGACCTGCCTGCCTGTCTACCTGG 
TGAGCCTGCTGGGAAACATGGGCATGGCGCTGCTGATCCGCATGGATGCCCGGCTCCACA 
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20 PtTO VSl»AVnVMVTAVT ^rrccrGGGAGmCTGGTCAGC 



25 




30 



40 



PPSKESVEQGKMVAVFYT1 rTGACCAGTCGCCGG 
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AAGATTCGCTCTACAGAGGGCAGGCAAAAAGCTTTTTCTACCTGTGGCTCCCATCTGACAG 
CTGTCACTATATTCTATGCAACCCTTTTCTTCATGTATCTCAGACCCCCCTCAAAGGAATCT 
GTTGAACAGGGTAAAATGGTAGCTGTATTTTATACCACAGTAATCCCTATGCTGAACCTTA 
TAATTTATAGCCTTAGAAATAAAAATGTAAAAGAAGCATTAATCAAAGAGCTGTCA^ 
5 AGATATACTTTTCTTAA (SEQ ID NO: 32) 



AOLFR17 sequences: 
MLNFTDVTEFILLGLTSRREW 

FVDWFSSNVTPKMLENLFSDKKTITYAGCLVQCFFFIALVHVEIFILAAMA^ 
10 YGSmSRWCIRLITFPYIYGFLTSLAATLWTYGLYFCGKIEINHFYCADPPLim 
YTMIILAGINFTYSLTVIIISYLFILIAILRMRSAEGRQKAFSTCGSHLTAVIIFYGT^ 
ESVEQGmVAWYTTVIPMLNPMIYSLRNKDVKKAMMKVISRS (SEQ ID NO; 33) 

ATGCTCAATTTCACCGATGTGACAGAGTTCATTCTTTTGGGGCTAACGAGCCGTCGAGAAT 
15 GGCAAGTTCTCTTCTTCATCATCTCT^ 

GGCATGATGGTGTTAATCAAGGTCAGTCCTCAGCTTAACAACCCCATGTACTTTTTCCTCA 

GTCACTTGTCATTTGTTGATGTGTGGTTTTCTTCCAATGTCACCCCTAAAATGT^ 

CTGTTTTCAGATAAAAAAACAATTACrc 

TGCTCTTGTCCATGTGGAAATTTTTATTCTTGCTGCGATGGCCTT^ 
20 TTGGGAATCCTCTGCTTTATGGCAGTAAAATGTCAAGGGTTGTCTGTATTCGACT 
TTTCCCITACATTTATGGTTTT^ 

ACTTCTGTGGAAAAATTGAGATCAACCATTTCTACTGTGCAGATCCACCTCTCATCAAAAT 
GGCCTGTGCCGGGACCTTTGTAAAAGAATAT^ 
ACATATTCCCTGACTGTAATTATCATCTCT^^ 
25 GCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCCACATGTGGGTCCCATCTGACAGCTGT 
CATTATATTCTATGGTACTCTGATCTTCATGTATCTCAGACGTCCCACAGAGGAGTCTGTG 
GAGCAGGGGAAGATGGTGGCTGTGTTCTATACCACAGTGATCCCCATGTTGAATCCCATGA 
TCTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTGATCAGCAGATCAT 
GTTAA (SEQ ID NO: 34) 

30 

AOLFR18 sequences: 

MSNTNGSAITEFILLGLTDCPELQSLLFVLFLV^ 

NLAFVDLCYTSNATPQMSTMVSEKTISFAGCFTQCY1FIALLLTEFYML 
LRYSVKTSRRVCICLATFPYVYGFSDGLFQAILTFRLTFCRSNVINHFV'CADPPLI 
35 EHAMFISAGFNLSSSLTIVLVSYAFILAAILRIKSAEGRHKAESTCGSH 

RPPTDKTVEESKIIAVFYTFVSPVLNPLIYSLRNKDVKQALKNVLR (SEQ ID NO: 35) 



ATGTCCAACACAAATGGCAGTGCAATCACAGAAT^ 
CGGAACTCCAGTCTCrGCTTTTTGTGCrGTTTCTGG 
40 AACCTGGGCATGATAATGTTAATGAGACTGGACTCTCGCCTTCACACGCCCATGTACTTCT 
TCCTCACTAACTTAGCCTTTGTGGATTTGTGCTATACATCAAATGCAAC 
GACTAATATCGTATCTGAGAAGACCATTTCCITTGCTGGTTG^ 
TCATTGCCCTTCTACTCACTGAGTTTTACATGCTGGCAGC^ 

GGCCATATATGACCCTCTGCGCTACAGTGTGAAAACGTCCAGGAGAGTTTGCATCTGCTTG 
45 GCCACATTTCCCTATGTCTATGGCTTCTCAGATGGACTCTTCCAGGCCATCCTGACCTTCCG 
CCTGACCTTCTGTAGATCCAATGTCATCAACCACTTCTACTGTGCTGACCCGCCGCT 
AGCTTTCTTGTTCTGATACITATGTCAAAGAGCATGCCATGTO 
CTCTCCAGCTCCCTCACCATCGTCTTGGTC^ 

GATCAAATCAGCAGAGGGAAGGCACAAGGCATTCTCCACCTGTGGTTCCCATATGATGGC 
50 TGTCACCCTGTTTTATGGGACTCTCTTTTGCATGTATATAAGACCACCAACAGAT^ 
GTTGAGGAATCTAAAATAATAGCTGTCTTTTACACCrriTGTGAGTCCGG 
TGATCTACAGTCTGAGGAATAAAGATGTGAAGCAGGCCTTGAAGAATGTCCTGAGATGA 
(SEQ ID NO: 36) 
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TCACCCTCTCCTTCTGTAAGGACAATCAAATAAACTTCTTCTTCTGTGACCTCCCACCCCTG 
CTGAAGCTTGCCTGCAGTGACACAGCAAACATCGAGATTGTCATCATCTTCTTTGGCAATT 
TTGTGATTTTGGCCAATGCCTCCGTCATCCTGATTTCCTATCTGCTCATCATCAAGACCATT 
TTGAAAGTGAAGTCTTCAGGTGGCAGGGCCAAGACTTTCTCCACATGTGCCTCTCACATCA 
5 CTGCTGTGGCCCTTTTCTTTGGAGCCCrrATCTTCATGTATCTGCAAAGTGGCTCAGGCAAA 
TCTCTGGAGGAAGACAAAGTCGTGTCTGTCTTCTATACAGTGGTCATCCCCATGCTGAACC 
CTCTGATCTACAGCTTAAGAAACAAAGATGTAAAAGACGCCTTCAGAAAGGTCGCTAGGA 
GACTCCAGGTGTCCCTGAGCATGTAG (SEQ ID NO: 46) 



10 AOLFR25 sequences: 

METGNLTWVSDFWLGLSQTRELQRFLFLMFLFWITTVMGNILniTVTSDSQLHTPMYFLLRN 
LAN^DLCFSSVTAPKMLVDLLSEKKTISYQGCMGQIFFFHFLGGAMVFFLSVMAFDRLIAISRPL 
RWTVMNTQLWVGLWATWVGGFVHSIVQLALMLPLPFCGPNILDNFYCDVPQVLRLACTDT 
SLLEFLKISNSGLLDVVWFFLLLMSYLFILVMLRSHPGEARRKAASTC^ 

1 5 ARPFTPFPMDKLVSIGHTVMTPMLNPMIYTLRNQDMQAAVRRLGRHRLV (SEQ ID NO: 47) 



ATGGAAACAGGGAACCTCACGTGGGTATCAGACTTTGTCTTCCTGGGGCTCTCGCAGACTC 
GGGAGCTCCAGCGTTTCCTGTTTCTAATGTTCCTGTTTGTCTACATCACCACTGTTATGGGA 
AACATCCTTATCATCATCACAGTGACCTCTGATTCCCAGCTCCACACACCCATGTACTTTCT 

20 GCTCCGAAACCTGGCTGTCCTAGACCTCTGTTTCTOTCAGTCACTGCTCCCAAAATGCTAG 
TGGACCTCCTCTCTGAGAAGAAAACCATCTCnTACCAGGGCTGCATGGGTCAGATCrTCTT 
CTTCCACTTTTTGGGAGGTGCCATGGTCTTCTTCCTCTCAGTGATGGCCTTTGACCGCCTCA 
TTGCCATCTCCCGGCCCCTCCGCTATGTCACCGTCATGAACACTCAGCTCTGGGTGGGGCT 
GGTGGTAGCCACCTGGGTGGGAGGCrTTGTCCACTCTATTGTCCAGCTGGCTCTGATGCTC 

25 cCACTGCCCirCTGTGGCCCCAACATTTTGGATAACTTCTACTGTGATGTTCCCCAAGTACT 
GAGACTTGCCTGCACTGACACCTCACTGCTGGAGTTCCTCAAGATCTCCAACAGTGGGCTG 
CTGGATGTCGTCTGGTTCTTCCTCCTCCTGATGTCCTACTTATTCATCCTGGTGATGCTGAG 
GTCACATCCAGGGGAGGCAAGAAGGAAGGCAGCTTCCACCTGCACCACCCACATCATCGT 
GGTTTCCATGATCTTCGTTCCAAGCATTTACCTCTATGCCCGGCCCTTCACTCCATTCCCTA 

3 0 TGGACAAGCTTGTGTCC ATCGGCCACACAGTCATGACCCCCATGCTCAACCCCATG ATCTA 
TACCCTGAGGAACCAGGACATGCAGGCAGCAGTGAGAAGATTAGGGAGACACCGGCTGGT 
TTGA (SEQ ID NO: 48) 

AOLFR26 sequences: 
35 MAAKNSSVTEFILEGLTHQPGLRIPLFFLFLGFYTVTW^ 

LIDFCFSTTITPKMLMSFVSRK^ISFTGCMTQLFFFCFFWSESFILSAMAYDRYVAICNPLLYT 
VTMSCQVCLLLLLGAYGMGFAGAMAHTGSIMNLTFCADNLWHFMCDILPLLELSCNSSYMN 
ELVVFIWAVDVGMPIVTWISYALni-SSILHNSSTEGRSKAFSTCSSHirVVSLFFGSGAFMYLKP 
LSILPLEQGKVSSLFYTIIWVLNPLIYSLRNKDVKVALRRTLGRKIFS (SEQ ID NO: 49) 

40 

ATGGCAGCCAAAAACTCTTCTGTGACAGAGTTTATCCTCGAAGGCTTAACCCACCAGCCGG 
GACTGCGGATCCCCCTCTTCTTCCTGTTTCTGGGTTTCTACACGGTCACCGTGGTGGGGAA 
CCTGGGCTTGATAACCCTGATTGGGCTGAACTCTCACCTGCACACTCCCATGTACTTCTTCC 
TTTTTAACCTCTCTTTAATAGATTTCTGTTTCTCCA 

45 AGTTTTGTCTCAAGGAAGAACATCATTTCCITCACAGGGTC 

CTGCTTCTTTGTCGTCTCTGAGTCCTTCATCCTGTCAGCGATGGCGTATGACCGCTACGTGG 
CCATCTGTAACCCACTGTTGTACACAGTCACCATGTCTTGCCAGGTGTGTTTGCTCCTTTTG 
TTGGGTGCCTATGGGATGGGGTTTGCTGGGGCCATGGCCCACACAGGAAGCATAATGAAC 
CTGACCTTCTGTGCTGACAACCTTGTCAATCATTTCATGTGTGACATCCTTCCTCTCCTrGA 

50 GCTCTCCTGCAACAGCTCTTACATGAATGAGCTGGTGGTCTTTATTGTGGTGGCTGTTGAC 
GTTGGAATGCCCATTGTCACTGTCTTTATTTCTTATGCCCTCATCCTCTCCAGCATTCTACA 
CAACAGTTCTACAGAAGGCAGGTCCAAAGCCTTTAGTACTTGCAGTTCCCACATAATTGTA 
GTTTCTCTTTTCTTTGGTTCTGGTGCTTTCATGTATCTCAAACCCCTT^ 
GAGCAAGGGAAAGTGTCCTCCCTGTTCTATACCATAATAGTCCCCGTGTTAAACCCATTAA 

5 5 TCTATAGCn"GAGGAACAAGGATGTCAAAGTTGCCCTGAGGAGAACTTTGGGCAGAAAAA 
TCTTTTCTTAA (SEQ ID NO: 50) 
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TCCTCTGCCATTTGGCCTTTGTAGACATTGGGTACTCCTCATCAGTCACACCTGTCATGCTC 
ATGAGCTTCCTAAGGAAAGAAACCTCTCTCCCTGTTGCTGGTTGTGTGGCCCAGCTCTGTT 
CTGTAGTGACGTTTGGTACGGCCGAGTGCTTCCTGCTGGCTGCCATGGCCTATGATCGCTA 
TGTGGCCATCTGCTCACCCCTGCTCTACTCTACCTGCATGTCCCCTGGAGTCTGCATCATCT 
5 TAGTGGGCATGTCCTACCTGGGTGGATGTGTGAATGCTTGGACATTCATTGGCTGCTTATT 
AAGACTGTCCTTCTGTGGGCCAAATAAAGTCAATCACTTTTTCTGTGACTATTCACCA 
TGAAGCTTGCTTGTTCCCATGATTTTACTTTTGAAATAATTCCAGCTATCT 
ATCATTGTGGCCACTGTGTGTGTCATAGCCATATCCTACATCTATATCCTCATCACCATCCT 
GAAGATGCACTCCACCAAGGGCCGCCACAAGGCCTTCTCCACCTGCACCTCCCACCTCACT 
10 GCAGTCACTCTGTTCTATGGGACCATTACCTTCATTTATGTGATGCCCAAGTCCAGCTACTC 
AACTGACCAGAACAAGGTGGTGTCTGTGTTCTACACCGTGGTGATTCCCATGTTGAACCCC 
CTGATCTACAGCCTCAGGAACAAGGAGATTAAGGGGGCTCTGAAGAGAGAGCTTAGAATA 
AAAATATTTTCTTGA (SEQ ID NO: 60) 



15 AOLFR32 sequences: 

MNSLKDGNHTALTGFILLGLTDDPILRVILFMIILSGNLSIIILIIUSSQLHHPM 
AYSSSVTPNMLVNFLVERNTVSYLGCAIQLGSAAFFATVECVLLAAMAYDRFVAICSPLLYSTK 
MSTQVSVQLLLVVYIAGFLIAVSYTTSFYFLLFCGPNQVNHFFCDFAPLLELSC 
SSGSIIWWCVIAVCYIYILITILKMRSTEGHH^ 

20 DQhHCWSVLYTVVlPMLNPLrYSLRNKEIKGALKM (SEQ ID 

NO: 61) 

ATGAATTCCCTGAAGGACGGGAATCACACCGCTCTGACGGGGTTCATCCTATTGGGCIT^ 
CAGATGATCCAATCCTTCGAGTCATCCTCTTCATGATCATCCTATCTGGTAATCTCAGCATA 

25 ATTATTCTTATCAGAATTTCTTCTCAGCTCCATCATCCTATGTATTTCTTT 

GGCTTTTGCTGACATGGCCTATTCATCTTCTGTCACACCCAACATGCTTGTAAA 
TGGAGAGAAATACAGTCTCCTACCTTGGATGTGCCATCCAGCTTGGTTCAGCGGCTTTCTT 
TGCAACAGTCGAATGCGTCCTTCTGGCTGCCATGGCCTATGACCGCTTTGTGGCAATTTGC 
AGTCCACTGCTTTATTCAACCAAAATGTCCACACAAGTCAGTGTCCAGCTACTCTTAGTAG 

3 0 TTTACATAGCTGGTTTTCTCATTGCTGTCTCCTATACTACTTCCTTCT 
GTGGACCAAATCAAGTCAATCATTTTTTCT 

TCTGATATCAGTGTCTCCACAGTTGTTCTCTCATTTTCTTCTGGATCCATCATTGTGGTCAC 
TGTGTGTGTCATAGCCGTCTGCTACATCTATATCCTCATCACCATCCTGAAGATGCGCTCCA 
CTGAGGGGCACCACAAGGCCTTCTCCACCTGCACTTCCCACCTCACrGTGGTTACCCTGTT 
35 CTATGGGACCATTACCTTCATTTATGTGATC 

AAGGTGGTGTCTGTGTTGTACACAGTGGTGATTCCCATGTTGAACCCCCTGATCTACAGCC 
TCAGGAACAAGGAGATTAAGGGGGCTCTGAAGAGAGAGCTTGTTAGAAAAATACT^ 
ATGATGCTTGTTATTTTAGTAGAACTTCAAATAATGATATTACATAG (SEQ ID NO: 62) 



40 AOLFR34 sequences: 

MLEGVEHLLLLLLLTDVNSK^LQSGNQTSVSHFILVGLHHPPQLGAPLFIAFLVIYLLTVSGNG 
Lin^TVLVDIRLHRPMCLFLCHLSFLDM 

ECTLYTLMAYDRFLAJCKPLHYATIMTHRVCNSLALGTWLGGTffl 
DYIFCDIPAMLRLACADTAINELVTFADIGFLALTCFMLILTSYGYIVAAILRIPSAD 
45 CAAHLTWrVYYWCTFIYLRPCSQEPL^ 
HKEVQPH (SEQ ID NO: 63) 

ATGTTAGAGGGTGTTGAGCATCTCCTTCTC 

AACTGCAAAGTGGAAACCAGACTTCTGTGTCTCACTTCATTTTGGTGGGCCTGCACCACCC 
50 ACCACAGCTGGGAGCGCCACTCTTCTTAGCTTTCCTTGTCATCT 

GAAATGGGCTCATCATCCTCACTGTCTTAGTGGACATCCGGCTCCATCGTCCCATGTGCTT 
GTTCCTGTGTCACCTCTCCTTCTTGGACA^^ 

TGGCTGGCTTTCTCTTGGGTAGTAGGATTATCTCCTTTGGGGGCTGTGT 
TCTTTCCATTTCCTGGGCTGTACTGAGTGCT^ 
55 CCTTGCCATTTGTAAGCCCrTACACTATGCTACCATCATGACCCACAGAGTCT 

TGGCTTTAGGCACCTGGCTGGGAGGGACTATCCATTCACTTTTCCAAACAAGT^ 
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TGTGGTTGAGAAAGGGCAACCACATTCAATCCCTACATCTGCAAATCCTGCCCCTTAG 
(SEQ ID NO: 68) 



AOLFR37 sequences: 

5 MEKANETSPVMGFVLLRLSAHPELEKTFFVLILLMYLVILLGNGVLILVTILDSRLHTPMYFFLG 
NLSFLDICFTTSSVPLVLDSFLTPQETISFSACAVQMALSFAMAGTECLLLSMMAFDRYVAICNP 
LRYSVIMSKAAYMPMAASSWAIGGAASVVHTSLAIQLPFCGDNVINHFTCEILAVLKLACADIS 
imaSMEVTNVIFLGVPVLFISFSYWIITTILPJPSAEGRKKVFSTCSAHLTVVIVFYGTLFFMYG 
KPKSKDSMGADKEDLSDKLIPLFYGWTPMLOTIIYSLRNKDVKAAVRRLLRPKGFTQ (SEQ ID 

10 NO: 69) 

ATGGAAAAAGCCAATGAGACCTCCCCTGTGATGGGGTTCGTTCTCCTGAGGCTCTCTGCCC 
ACCCAGAGCTGGAAAAGACATTCTTCGTGCTCATCCTGCTGATGTACCTCGTGATCCTGCT 
GGGCAATGGGGTCCTCATCCTGGTGACCATCCTTGACTCCCGCCTGCACACGCCCATGTAC 

1 5 rrCTTCCTAGGGAACCTCTCCTTCCTGGACATCTGCTTCACTACCTCCTCAGTCCCACTGGT 
CCTGGACAGCrTTTTGACTCCCCAGGAAACCATCTCCTTCTCAGCCTGTGCTGTGCAGATG 
GCACTCTCCTTTGCCATGGCAGGAACAGAGTGCTTGCTCCTGAGCATGATGGCATTTGATC 
GCTATGTGGCCATCTGCAACCCCCTTAGGTACTCCGTGATCATGAGCAAGGCTGCCTACAT 
GCCCATGGCTGCCAGCTCCTGGGCTATTGGTGGTGCTGCTTCCGTGGTACACACATCCTTG 

20 GCAATTCAGCTGCCCITCrGTGGAGACAATGTCATCAACCACTTCACCTGTGAGATTCTGG 
CTGTTCTAAAGTTGGCCTGTGCTGACATTTCCATCAATGTGATCAGCATGGAGGTGACGAA 
TGTGATCTTCCTAGGAGTCCCGGTTCTGTTCATCTCTTTCTCCTATGTCTTCATCATCACCA 
CCATCCTGAGGATCCCCTCAGCTGAGGGGAGGAAAAAGGTCTTCTCCACCTGCTCTGCCCA 
CCTCACCGTGGTGATCGTCTTCTACGGGACCTTATTCTTCATGTATGGGAAGCCTAAGTCT 

25 AAGGACTCCATGGGAGCAGACAAAGAGGATCTTTCAGACAAACTCATCCCCCTTTTCTATG 
GGGTGGTGACCCCGATGCTCAACCCCATCATCTATAGCCTGAGGAACAAGGATGTGAAGG 
CTGCTGTGAGGAGACTGCTGAGACCAAAAGGCTTCACTCAGTGA (SEQ ID NO: 70) 

c 



AOLFR38 sequences: 

3 0 MYL VTVLRNLLIILA VSSDSHLHTPMCFFLSNLCWADIGFTS AMVPKMIVDMQSHSRVIS YAGC 
LTQMSFFVLFACIEDMLLTVMAYDPvFVAICHPLHYPVIMNPHLGVFLVLVSFFLSLLDSQLHSW 
IVLQFTFFKNSflEISOTVCDPSQIXNLACSDSVIN^ 

SDRKSKAFSTCGSHLAWCLFYGTGIGVYLTSAVSPPPRNGVVASVMYAVVTPMLNPFIYSLR 
NRDIQSALWRLRSRTVESHDLLSQDLLHPFSCVGEKGQPH (SEQ ID NO: 71) 

35 

ATGTACCTGGTCACGGTGCTGAGGAACCTCKTCATCATCCTGGCrGTCAGCTCTGACTCCC 
ACCTCCACACCCCCATGTGCTTCTTCCTCTCCAACCTGTGCTGGGCTGACATCGGTTTCACC 
TCGGCCATGGTTCCCAAGATGATTGTGGACATGCAGTCGCATAGCAGAGTCATCTCTTATG 
CGGGCTGCCTGACACAGATGTCTTTCTTTGTCCnTTTTGCATGTATAGAAGACATGCTCCTG 
40 ACAGTGATGGCCTATGACCGATTTGTGGCCATCTGTCACCCCCTGCACTACCCAGTCATCA 
TGAATCCTCACCITGGTGTCTTCITAGTTTTGGTGTCCITrTTCCT 

CAGCTGCACAGTTGGATTGTGTTACAATTCACCTTCTTCAAGAATGTGGAAATCTCCAATT 

TTGTCTGTGACCCATCTCAACTTCTCAACCTTGCCTGTTCTGACAGTGTCATCAATAGCATA 

TTCATATATTTAGATAGTATTATGTTTGGTTTTOT 

45 GCTAACAATGTCCCCTCCATTCTAAGAATTTCATCATCAGATAGGAAGTCTAAAGCCTTCT 
CCACCTGTGGCTCTCACCTGGCAGTTGTTTGCTTATTTTATGGAACAGGCATTGGCGTGTA 
CCTGACTTCAGCTGTGTCACCACCCCCCAGGAATGGTGTGGTGGCATCAGTGATGTACGCT 
GTGGTCACCCCCATGCTGAACCCTTTCATCTACAGCCTGAGAAATAGGGACATTCAAAGTG 
CCCTGTGGAGGCTGCGCAGCAGAACAGTCGAATCTCATGATCTGTTATCTCAAGATCTGCT 

50 CCATCCTTTTTCTTGTGTGGGTGAGAAAGGTCAACCACATTAA (SEQ ID NO: 72) 



AOLFR39 sequences: 

MGVKNHSTVTEFLLSGLTEQAELQLPLFCLFLGryTVTWGNLSMISlIPXNRQLHTPMYYFLSS 
LSFLDFCYSSVITPKMLSGFLCRDRSISYSGCMIQLFFFCVCVISECYMIJVAMACDRYVAICSPL 
5 5 LYRVIMSPRVCSLLVAAVFSVGFTDAVIHGGCILRLSFCGSNUKHYFCDI VPLIKLSCSSTYIDEL 
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TTCCTGCGGAATTTCTCCTTCCTGGAGCTGTTGCTGGTAACTGTTGTGGTTCCCAAGATGCT 
TGTCGTCATCCTCACGGGGGATCACACCATCTCATTTGTCAGCTGCATCATCCAGTCCTACC 
TCTACTTCTTTCTAGGCACCACTGACTTCTTCCTCTTGGCCGTCATGTCTCTGGATCGTTAC 
CTGGCAATCTGCCGACCACTCCGCTATGAGACCCTGATGAATGGCCATGTCTGTTCCCAAC 
5 TAGTGCTGGCCTCCTGGCTAGCTGGATTCCTCTGGGTCCTTTGCCCCACTGTCCTCATGGCC 
AGCCTGCCTTTCTGTGGCCCCAATGGTATTGACCACTTCTTTCGTGACAGTTGGCCCTTGCT 
CAGGCTTTCTTGTGGGGACACCCACCTGCTGAAACTGGTGG 

GTGTTACTGGGCTCACTGGCTCTGACCTCAGTTTCCTATGCCTGCATTCTTGCCACTGTTCT 
CAGGGCCCCTACAGCTGCTGAGCGAAGGAAAGCGTTTTCCACTTGCGCCTCGCATCTTACA 
10 GTGGTGGTCATCATCTATGGCAGTTCCATCTTTCTCTACATTCGTATGTCAGAGGCTCAGTC 
CAAACTGCTCAACAAAGGTGCCTCCGTCCTGAGCTGCATCATCACACCCCTCTTGAACCCA 
TTCATCTTCACTCTCCGCAATGACAAGGTGCAGCAAGCACTGAGAGAAGCCTTGGGGTGGC 
CCAGGCTCACTGCTGTGATGAAACTGAGGGTCACAAGTCAAAGGAAATGA (SEQ ID NO; 

78) 

15 

AOLFR42 sequences: 

MNPANHSQVAGFVLLGLSQVWELRFV^ 
GNLSFLDFCYSSITAPRMLVDLLSGNPTISFGGCLTQLFF 

HYTLIMNQTVCALLMAASWVGGFfflSIVQlALTIQLPFCGPDKLDNFYCDWQLIKLACT^ 
20 LELLMVSNNGLVTLMCFLXOXGSYTA^^ 

TRPFRTFPMDKAVSVLYTIVTPMLNPAIYTLRNKEVIMAMK^ 
(SEQ ID NO: 79) 



ATGAATCCAGCAAATCATTCCCAGGTGGCAGGATTTGTTCTACTGGGGCTCTCTCAGGTTT 
25 GGGAGCTTCGGTTTGTTTTCTTCACTGTTTTCTCTGCTGTGTA 
AACCTTCTTATTGTGGTCATAGTGACCTCCGAC^ 
CTTGGGCAATCTTTCTTTCCTGGACTTTTGCTACTCTTCCATC 
TTGACTTGCTCTCAGGCAACCCTACCATTO 

TTCCACTTCATTGGAGGCATCAAGATCTTCCTGCTGACTGTCATGGCGTATGACCGCTACA 
30 TTGCCATTTCCCAGCCCCTGCACTACACGCTCATTATGAATCAGACTGTCTGTGCACTCCTT 
ATGGCAGCCTCCTGGGTGGGGGGCTTCATCCACTCCATAGTACAGATTGCATTGACTATCC 
AGCTGCCATTCTGTGGGCCTGACAAGCTGGACAACnTTTATTGTGATGTGCCrrC^ 
CAAATTGGCCTGCACAGATACCTTTGTCTrAGAGCTTTTAATGGTGTCTAAC 
GTGACCCTGATGTGTTTTCTGGTGCTTCTGGGATCGTACACAGCACTGCTAGTCATGCTCC 
35 GAAGCCACTCACGGGAGGGCCGCAGCAAGGCCCTGTCTACCTGTGCCTCTCACATTGCTGT 
GGTGACCTTAATCTTTGTGCCTTGCATCTACGTCTATACAAGGCCTTTTCGGAC 
TGGACAAGGCCGTCTCTGTGCTATACACAATTGTCACCCCCATGCTGAATCCTGCCATCTA 
TACCCTGAGAAACAAGGAAGTGATCATGGCCATGAAGAAGCTGTGGAGGAGGAAAAAGG 
ACCCTATTGGTCCCCTGGAGCACAGACCCTTACATTAG (SEQ ID NO: 80) 

40 

AOLFR43 sequences: 

MQKPQLLWIIATSNGNLVHAAYFLLVGIPG 
RRLHEPMYLFLAMLSTIDLVLSSrTNff 
MAFDRFVAICHPLRHASVLTGCTVAKIGL^^ 
45 DIMKLSCTDTRVTWVYGLFHLSVMGVDSL^^ 

LVFYVPLIGLSVVHRLGGPTSLLHVVMANTYLLLPPVV^ 
(SEQ ID NO: 81) 



ATGCAGAAGCCCCAGCTCTTGGTCCCTATCATAGCCACTTCAAATGGAAATCTGGTCCACG 

50 CAGCATACTTCCTTTTGGTGGGTATCCCT^ 

TTCCCACTGTGTTTTATGTATGCCTTGGCCACCCTGGGTAACCTGACCATTGTCCTCATCAT 
TCGTGTGGAGAGGCGACTGCATGAGCCCATGTACCTCTTCCTGGCCATGCTTTCCACTATT 
GACCTAGTCCTCTCCTCTATCACCATGCCCAAGATGGCCAGTCTTTTCCTGATG 
GGAGATCGAGTTCAACATTTGCCTGGCCCAGATGTTCCTTATCCATGCTCTGTCAGCCGTG 

55 GAGTCAGCTGTCCTGCTGGCCATGGCTTTTGACCGCTTTC 

GCCATGCTTCTGTGCTGACAGGGTGTACTGTGGCCAAGATTGGACTATCTGCCCTGACCAG 
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TCAGGCAGTTCTCCAGCTTGCCTCTCAGGAGGCCCGCTACAAAGCATTTGGGACATGTGTG 
TCTCACATAGGTGCCATCCTGTCCACCTACACTCCAGTAGTCATCTCTTCAGTCATGCACCG 
TGTAGCCCGCCATGCTGCCCCTCGTGTCCACATACTCCITGCTATTTTCTATCTCCTTTTCC 
CACCCATGGTCAATCCTATCATATATGGAGTCAAGACCAAGCAGATTCGTGAGTATGTGCT 
5 CAGTCTATTCCAGAGAAAGAACATGTAGATGGATAGTTCTCTTTTTTTATCCCACTTGCCA 
AGTAATGAGAATGCTGGATTGGGGTTGAGGGGAAAAATCTAAATAGGAAAATTGCAGAGT 
ATCTTTGACAATTCTCTAGTATGATAAGGAAAATGAGGTTTCATTCCTCACAGATCTACGA 
GTCAGGTCAAACCAGGAGTGCACCTATAGTCTGGTCTGATAGTAGAGGTTTGACCTTCCCA 
TTGTCATAGACTCATCACATGGCTAAGGAAGACAAACCTCTCAAAGTGGTATTGTAATCTG 
1 0 GGTGAAAGACAGTAGGACCTTTATTGGCTGAGATTGGCCCAAACAGCTGAGTC (SEQ ID 
NO: 86) 



AOLFR46 sequences: 

MNIKHCGWHMIHTWLNIREDDDSDFKNFIGQIQGLSGNPHSTTSRMYFLCFCTSLLGFKVHWV 
1 5 smXKLYMASPNNDSTAPVSEFLLICFPNFQSWQHWLSLPLSLLFLLAMGANTTLLITIQLEAS 
LHQPLYYLLSLLSLLDIVLCLTVIPKVLAIFWFDLRSISFPACFLQMFIMNSFLTMESCTFMVMA 
YDRYVAICHPLRYPSIITDQFVARAV^VIARNAFVSLPVPMLSARLRYCAGNUKNCICSNLSVS 
KLSCDDITFNQLYQFVAGWTLLGSDLILIVISYSFILKVVLRIKAEGAVAKALSTCGSHFILILFFS 
TVLLVLVITNLARmPPDWILLNILHHLIPPALNPIVYGVRTKEIKQGIQNLLKRL (SEQ ID NO: 
20 87) 



ATGAATATAAAACATTGTGGCTGGCATATGATACATACTTGGTTAAATATAAGGGAGGAT 

GATGACAGTGATTTTAAAAACTTTATTGGACAGATACAGGGCCTCAGTGGAAACCCACACT 

CTACTACGTCTAGAATGTACTTTTTATGTTTCTGTACTrCTCTACTAGGTTTTAAGGTACAC 

25 TGGGTCTCCAGATTGATCANGAAACTTTACATGGCATCTCCCAACAATGACTCCACTGCCC 
CAGTCTCTGAATTCCTCCTCATCTGCTTCCCCAACTTCCAGAGCTGGCAGCACTGGTTGTCT 
CTGCCCCTCAGCCTTCTCTTCCTCCTGGCCATGGGAGCTAACACCACCCTCCTGATCACCAT 
CCAGCTGGAGGCCTCTCTGCACCAGCCCCrGTACTACCTGCTCAGCCrCCTCTCCCTGCTGG 
ACATCGTGCTCTGCCTCACCGTCATCCCCAAGGTCCTGGCCATCTTCTGGTTTGACCTCAGG 

30 TCGATCAGCTTCCCAGCCTGCTTCCTCCAGATGTrCATCATGAACAGTTTTTTGACCATGGA 
GTCCTGCACGTTCATGGTCATGGCCTATGACCGTTATGTGGCCATCTGCCATCCATTGAGA 
TACCCGTCTATCATCACTGACCAGTTTGTGGCTAGGGCCGTGGTCTTTGTTATAGCCCGGA 
ATGCCTTTGTTTCTCrTCCTGTTCCCATGCTTTCTGCCAGGCTCAGATACTGTGCAGGAAAC 
ATAATCAAGAACTGCATCTGCAGTAACCrGTCTGTGTCCAAACTCTCTTGTGATGACATCA 

35 CTTTCAATCAGCTCTACCAGTTTGTGGCAGGCTGGACTCTGTTGGGCTCTGATCITATCCTT 
ATTGTTATCTCCTATTCTTTTATATTGAAAGTTGTGCTTAGGATCAAGGCCGAGGGTGCTGT 
GGCCAAGGCCTTGAGCACGTGTGGTTCCCACTTCATCCTCATCCTCTTCTTCAGCACAGTCC 
TGCTGGTTCTGGTCATCACTAACCTGGCCAGGAAGAGAATTCCTCCAGATGTCCCCATCCT 
GCTCAACATCCTGCACCACCTCATTCCCCCAGCTCTGAACCCCATTGTTTATGGTGTGAGA 

40 ACCAAGGAGATCAAGCAGGGAATCCAAAACCTGCTGAAGAGGTTGTAA (SEQ ID NO: 88) 



AOLFR47 sequences: 

MSASNITLTHPTAFLLVGIPGLEHLHIWISIPFCLAYTLALLGNCTLLLIIQADAALHEPMYLFLA 
MLAAIDLVLSSSALPKMLAIFWFRDREINFFACIAQMFFLHSFSMESAVLLAMAFDRYVAICK 
45 PLHYTKVLTGSLITKIGMAAVARAVTLMTPLPFLLRCFHYCRGPVL\HCYCEHMAVVRLACGD 
TSFNNIYGL\VAMFIVVLDLLLVILSYIFILQAVLLIASQEARYKAFGTCVSHIGAILAFYTTVV^ 
SVMHRVARHAAPHWILLANFYLLFPPMVNPnYGVKTKQIRESILGVFPRKDM (SEQ ID NO: 
89) 



50 ATGTCAGCCTCCAATATCACCTTAACACATCCAACTGCCTTCrTGTTGGTGGGGATTCCAG 
GCCTGGAACACCTGCACATCTGGATCTCCATCCCTTTCTGCTTAGCATATACACTGGCCCTG 
CTTGGAAACTGCACTCTCCTTCTCATCATCCAGGCTGATGCAGCCCTCCATGAACCCATGT 
ACCTCTTTCTGGCCATGTTGGCAGCCATCGACCTGGTCCTTTCCTCCTCAGCACTGCCCAAA 
ATGCTTGCCATATTCTGGTTCAGGGATCGGGAGATAAACTTCTTTGCCTGTCTGGCCCAGA 

55 TGTTCTTCCTTCACTCCrTCrCCATCATGGAGTCAGCAGTGCTGCTGGCCATGGCCTTTGAC 
CGCTATGTGGCTATCTGCAAGCCACTGCACTACACCAAGGTCCTGACTGGGTCCCTCATCA 
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35 
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ATTTGGTCAGTGTGTGCCTCCTCCAGTCCACACTCTGCTGGCCAACTTCTATCTCCTCATTC 
CTCCAATCCTCAATCCCATTGTCTATGCTGTTCGCACCAAGCAGATCCGAGAGAGCCTTCT 
CCAAATACCAAGGATAGAAATGAAGATTAGATGA (SEQ ID NO: 94) 



5 AOLFR50 sequences: 

MNLDSFFSFLLKSLIMALSNSSW 

WMDPSLHQSMYLFLSMLAAIDLVVASSTAPKALAVLLVTIAQEIGYTVCLIQM 
GVLVAMALDRYVAICHPLHHSTILHPGVIGHIGMVVLVRGLLLLIPFLILLRKLIFCQATIIGHAY 
CEHMAVVKLACSETTVNRAYGLW 
10 CGSHVCVILWYIPGMFSFLTHRFGHHVPHHVHVLL^ 
(SEQ ID NO: 95) 



ATGAATTTGGATTCTTTTTTCTCTTTCCTCCTCAAG 

CAGCTGGAGGCTACCCCAGCCTTCTTTTTTCCTGGTAGGAATTCCGGGTTTAG 
15 CAGCACTGGATCGCACTGCCCCTGGGCATCCTTTACCTCCTTGCTCTAGTGGGCAATGTTA 
CCATTCTCTTCATCATCTGGATGGACCCATCCTTGCACCAATCTATGTACCTCTTCCTGTCC 
ATGCTAGCTGCCATCGACCTGGTTGTGGCCTCCTCCACTGCACCCAAAGCCCTTGCAGTGC 
TCCTGGTTCGTGCCCAAGAGATTGGTTACACTGTCTGCCTGATCCAGATGTTCTTCACCCAT 
GCATTCTCCTCCATGGAGTCAGGGGTACTTGTGGCCATGGCTCTGGATCGCTATGTAGCCA 
20 TTTGTCACCCCTTGCACCATTCCACAATCCTGCATCCAGGGGTCATAGGGCACATCGGAAT 
GGTGGTGCTGGTGCGGGGATTACTACTCCTCATCCCCTTCCTCATTCTGTTGCGAAAACTT 
ATCTTCTGCCAAGCCACCATCATAGGCCATGCCTATTGTGAACATATGGCTGTTGTGAAAC 
TTGCCTGCTCAGAAACCACAGTCAATCGAGCTTATGGGCTGACTGTGGCCTTGCTTGTGGT 
TGGGCTGGATGTCCTGGCCATTGGTGTTTCCTATGCCCACATTCTCCAGGCAGTGCTGAAG 
25 GTACCAGGAAATGAGGCCCGACTTAAGGCCTTTAGCACATGTGGCTCTCATGTTTGTGTCA 
TCCTGGTCTTCTATATCCCGGGAATGTTCTCCTTCCTCACTCACCGCTTTGGTCATCATGTA 
CCCCATCACGTCCATGTTCTTCTGGCCATACTGTATCGCCTTGTGCCACCTGCACTCAATCC 
TCTTGTCTATAGGGTGAAGACCCAGAAGATCCACCAGTGA (SEQ ID NO: 96) 

30 AOLFR51 sequences: 

MCQQILRDCILLIHHLCINRKKVSLVMLGPAYNHTMETPASFLLVGffGLQSSHL 

YILALLGNTUVTAIWMDSTRHEPMYCT 

MFFVHLATAVETGLLLTMAFDRYVAICKP^ 

HLPFCGSNVVVHSYCEHIALAIILACADPW 
3 5 KTAQLKALSTCGSHVG VMAL YYLPGMASI YAAWLGQD WPLHTQ VLLADL YVTIPATLNPIIY 

GMRTKQLRERIWSYLMHVLFDHSNLGS (SEQ ID NO: 97) 



ATGTGTCAACAAATCTTACGGGATTGCATTCCT 

AAAjMiGTCTCACTTGTGATGCTGGGTCCAGCTTATAACCACACAATGGAAACCCCTGCCT 
40 CITCCTCCTTGTGGGTATCCCAGGACTGC^ 

GTGCCATGTACATCATAGCCCTGTTAGGAAACACCATCATCGTGACTGCAATCTGGATGGA 

TTCCACTCGGCATGAGCCCATGTATTGCTrTCTGTGTGTTCTGGCTGCTGTGG 

TGGCCTCCTCGGTGGTACCCAAGATGGTGAGCATCTTCTGCTCAGGAGACAGCTCAATCAG 

CTTTAGTGCTTGTTTCACTCAGATGTTTTTTGTCC^ 
45 CTGCTGCTGACCATGGCTTTTGACCGCTATGTAGCCATCTGCAAGCCTCTACACTACAAGA 

GAATTCTCACGCCTCAAGTGATGCTGGGAATGAGTATGGCCATCACCATCAGAGCTATCAT 

AGCCATAACTCCACTGAGTTGGATGGTGAGTCATCTAC 

GTCCACTCCTACTGTGAGCACATAGCTTTGGCCAGGTTAGCATGTGCTGACCCCGTGCCCA 
GCAGTCTCTACAGTCTGATTGGTTCCTCTCTTATGGTGGGCTCTGATGTGGCCTTCATTGCT 

50 GCCTCCTATATCTTAATTCTCAAGGCAGTATTTGGTCTCTCCTCAAAGACT 

AGCATTAAGCACATGTGGCTCCCATGTGGGGGTTATGGCTTTGTACTATCTACCTGGGATG 
GCATCCATCTATGCGGCCTGGTTGGGGCAGGATGTAGTGCCCTTGCACACCCAAGTCCTGC 
TAGCTGACCTGTACGTGATCATCCCAGCCACCTTAAATCCCATCATCTATGGCATGAGGAC 
CAAACAACTGCGGGAGAGAATATGGAGTTATCTGATGCATGTCCTCTTTGACCATTCCAAC 

55 CTGGGTTCATGA (SEQ ID NO: 98) 
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APALFIYIRPVTTFSEDKWALFYTIIAPM 
(SEQIDNO: 103) 



ATGTCATTTCAGGTGACTTATATGTTCTATCTACACTGGACCATGGAAAAAAGCAATAATA 
5 GCACmGTTTATTCTCTTGGGGTTTTCCCAAAATAAGAACATTGAAGTC 
TTATTTTTGTTTTGCTACATTGCTATT^ 

GTGCACCCAGCTCATTCACCAACCCATGTATTTCTTCCTCAATTACCTCTCACTCTCCGACC 
TTTGCTACACATCCACAGTGACCCCCAAATTAATGGTTGACTTACTGGCAGAAAGAAAGAC 
CATTTCCTATAATAACTGTATGATACAACTCTTTACCACCCATTTTTTTGGAGGCAT 

10 TCTTCATTCTCACAGGGATGGCCTATGACCGCTATGTGGCCATTTGCAAGCCCCTGCACTA 
CACCATTATTATGAGCAGGCAAAAGTGTAACACAATCATCATAGTTTGTTGTACTGGGGGA 
TTTATACATTCTGCCAGTCAGTTTCTTCTCACCATCTTTGTACCATTTT 
GATAGATCACTACTTCTGTGATGTGTATCCTTTGCTGAAATTGGCCTGTTCTAATATACACA 
TGATAGGTCTCTTAGTCATTGCTAATTCAGGCTTAATTGCTTTGGTGACATTTGTTGTC^ 

15 TTGTTGTCTTATGTTTTTATATTGTATACCATCAGAGCATACTCT 

AAGCTCTTGCCACTTGTAGTTCTCATGTAATTGTTGTGGTCCTGTTTT^ 
TTCATTTACATTAGACCGGTCACAACATTCTCAGAAGATAAAGTGTTTGCCCTTT 
CATCATTGCTCCCATGTTCAACCCTCTCATATACACGCTGAGAAACACAGAGATGAAGAAC 
GCCATGAGGAAAGTGTGGTGTTGTCAAATACTCCTGAAAAGAAATCAACnTTTCTGA (SEQ 

20 ID NO; 104) 



AOLFR58 sequences: 

MFSMTTEALNNFALGCTNLLM 
VLLGLSQNPNVQEIWVWLFVYIATVGGNM 
25 TPKMIVDSLYVTKTISFEGCMMQLFAEHFFAGV^VIVLTAMAYDRYV 

CGILMGVAWTGGLLHSMIQILFTFQLPFCGPNVINHFMCDLYPLLELACTDTHIFGLMW 
FICirNFSLLLVSYAVILLSLRTHSSEGRWKALSTCGSHIAWILFFVPCIFVYTRPP 
AIFYIILNPLLNPLIYTFRNKEVKQAMREJWRLMVVSDEKENIKL (SEQ ID NO: 105) 



30 ATGTTCTCAATGACAACAGAAGCACTCAATAATTTTGCACTTGGATGTACCAACTT 
TGACTATGATACCACAAATTGATCTGAAGCAAATTTTCC 

CATGATCCCTGTTGGAGCTTTCATCTTTTCCTTGGGAAACATGCAAAACCAAAG 
ACTGAGTTTGTCCTCCTGGGACTTTCACAG 
TATTTTTGTTTGTCTACATTGCAACTGTTGGGGGCAACATGCT 
35 AGCAGCCCTGCTCnTCTGGTGTCTCCTATC 

TGCGTGCTTCTCATCTGTCATCACCCCAAAGATGATTGTAGACTCCCTCTATGTGACAAAA 
ACCATCTCTTTTGAAGGCTGCATGATC 

AGGTGATTGTCCTCACAGCCATGGCCTATGATGGTTATGTGGCCATTTGCAAGCCCTTGCA 
TTACTCITCTATCATGAACAGGAGGCTCTGTGGCATTCTGATGGGGGTAGCCTGGACAGGG 
40 GGCCTCTTGCATTCCATGATACAAATTCTTTTTACTTTCCA^ 

TGTCATCAATCACTTTATGTGTGACTTGTACCCGTTACTGGAGCTTGCCTGCACTGATACTC 

ACATCTTTGGCCTCATGGTGGTCATCAACAGTGGGTTC^ 

TTGCITGTCTCCTATGCTGTCATCTTGCTCT 

GAAAGCTCTCTCCACCTGTGGATCTCACATTGCTGTTGTGATTTTGTTCm 
45 TATTTGTATATACACGACCTCCATCTGCTTTTTCCCTTGACAAAATGGC 

ATCATCTTAAATCCCTTGCTCAATCCTTTGATTTACACTTTCAGGAATAAGG 
AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 
AACTTTAA (SEQ ID NO: 106) 

50 AOLFR59 sequences: 

MGDWNNSDAVEPIFILRGFPGLEYVHSWLSILF^ 

SILAVNDLGMSLSTLPTMLAVLWLDAPEIQASAC^^ 

PLHYPTILTNSVIGKIGLACLLRSLGVVL^^ 

RTNSIYGLCVVIATLGVDSIFILLSYVLILNTVLDLASREEQLKA.LNT 
5 5 MVHRFGKHLSPI VHILMADIYLLLPP VLNPIVYS VRTKQIRLGILHKFVLRRRF (SEQ ID NO: 
107) 
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25 (SEQIDNO.109) ^rrTTGCTGGGGATCCCAGG 



35 teSS^^SJSJS^^gSSSS 

(SEQIDNO:110) 



45 AOLFR61 sequences: 




ID NO: HI) 



50 
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ATTCTTCATTCATGGATTCTCAGTACTGGAGTCCTCAGTCCTCCTGATCATGTCATTTGATA 
GATTCCTAGCCATCCACAATCCTCTGAGATACACCTCAATCCTGACAACTGTCAGAGTTGC 
CCAAATAGGGATAGTATTCTCCTTTAAGAGCATC 

TAAGAAGCTTGAGATATTGCAAGAAAAACCAATTATCCCATTCCTACTGTCTCCACCAGGA 
5 TGTCATGAAGTTGGCCTGTTCTGACAACAGAATTGATGTTATCTATGGCTTTTTTGGAGCA 
CTCTGCCTTATGGTAGACTTTATTCTCATTGCTGTGTCTTACACCCTGATCCTCAAGACTGT 
ACCGGGAATTGCATCCAAAAAGGAGGAGCTTAAGGCTCTCAATACTTGTGTTTCA 
TGTGCAGTGATCATCTTCTACCTGCCCATCATCAACCTGGCCGTTGTCCACCGCTTTGCCGG 
GCATGTCTCTCCCCTCATTAATGTTCTCATGGCAAATGTTCTCCTACTTGTACCTCCGCTGA 
1 0 TGAAACCAATTGTTTATTGTGTAAAAACTAAACAGATTAGAGTGAGAGTTGTAGCAAAATT 
GTGTCAATGGAAGATTTAA (SEQ ID NO: 1 12) 



AOLFR62 sequences: 
MFYHNKSIFHPVTFFLIGIPGLEDFHM 
15 AILSTIDLALSATS\TRMLGIFWFDAHEINYGACVAQMFLIHAFTGMEAEVLLAMAFDRYVAIC 
APLHYATILTSLVLVGISMCIVIRPVLLT^ 

NGIYGLFVVSFFVLNLVLIGISYVYILRAWRLPSHDAQLKALSTCGAH 
HRFGHQIPGYfflILVANLYLIIPPSLNPIIYGVRTKQIRER\a,YVF^ 113) 

20 ATGTTTTATCACAACAAGAGCATATTTCACCCAGTCACATTTTTCCT 
TCTGGAAGACTTCCACATGTGGATCTCCGGGCCTT^ 

TGGGCAATGCCACCATTCTGCTAGTCATCAAGGTAGAACAGACTCTCCGGGAGCCCATGTT 
CTACTTCCTGGCCATTCTTTCCACTATTGATTTGGCCCT 

TGCTGGGTATCTTCTGGTTTGATGCTCACGAGATTAACTATGGAGCTTGTGTGGCCCAGAT 
25 GTTTCTGATCCATGCCITCACTGGCATGGAGGCTGAGGTCTTACTGGCTATGGCTT^ 

CGTTATGTGGCCATCTGTGCTCCACTACATTACGCAACCATCTTGACATCCCTAGTGTTGGT 
GGGCATTAGCATGTGCATTGTAATTCGTCCCGTT^ 

TCTACCGCCTACCCTTTTGTCAGGCTCACATAATAGCCCATTCCTACTGTGAGCACATGGG 
CATTGCAAAATTGTCCTGTGGAAACATTCGTATCAATGGTATCTATGGGCTTTTT 

30 CTTTCTTTGTTCTGAACCTGGTGCTCATTGGCATCTCGTATGTTTACATTCTCCGTGCT 

TTCCGCCTCCCATCACATGATGCTCAGCTAAAAGCCCTAAGCACGTGTGGCGCTCATGTTG 
GAGTCATCTGTGTTTTCTATATCCCTTCAGTCTTCTCTTTCCTTACT 
CAAATACCAGGTTACATTCACATTCTTGTTGCCAATCTCTATTTGATTATCCCACCCT 
CAACCCCATCATTTATGGGGTGAGGACCAAACAGATTCGAGAGCGAGTGCTCTATGTTTTT 

35 ACTAAAAAATAA (SEQ ID NO: 1 14) 



AOLFR63 sequences: 

MSIINTSYVEITTFFLVGMPGLEYAHIWISIPIC^ 
AMSDLGLSLSSLPTVLSIFLFNAPEISSNACFAQ 
40 ILTTVRVAQIGIWSFKSMLLVLPFPFTLRNLRYCKJCNQLSHSYCLH 

GI^GALCLMVDFILIAVSYTLILKTVLGIASKKEQLKALNTCVSHICAVIff 
HVSPLINVLMAm^LLLWPLTOTIWCVKTKQmVRWAKLCQ^ (SEQ ID NO: 1 15) 



ATGTCCATTATCAACACATCATATGTTGAAATC 
45 GGCTAGAATATGCACACATCTGGATCTCTATCCCCATCTGCAGCATGTAT(nTATTGCTATT 
CTAGGAAATGGCACCATTCTTTTTATCATCAAGACAGAGCCCTCCTTGCATGAGCCCATGT 
ACTATTTTCTTTCCATGTTGGCT^ 

GTGTTAAGCATCTTCCTGTTCAATGCTCCTGAAATTTCATCCAATGCCTGCTTTG 
ATTCTTCATTCATGGATTCTCAGTACTGGAGTCCTCAGTCCTCCTGATCATGTCATTTGATA 
50 GATTCCTAGCCATCCACAACCCTCTGAGATAC 

CCAAATAGGGATAGTATTCTCCTTTAAGAGCATGCTC 

TAAGAAACTTGAGATATTGCAAGAAAAACCAATTATCCCATTCCTACTGTCT 
TGTCATGAAGTTGGCCTGTTCTGACAACAGAATTGATG 
CTCTGCCTTATGGTAGACTTTATTCTCATTC 
5 5 ACTGGGAATTGC ATCCAAAAAGG AGC AGCTTAAGGCTCTCAATACTTGTGTTTCACACATC 
TGTGCAGTGATCATCTTCTACCTGCCCATCATCAACCTGGCCGTTGTCCACCGCTTTGCCCG 
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CFPLRYATILTNSVIAKAGFLTFLRGVMLVI^ 

VRVNAIYGLIVALLIGGFDILCITISYTMILQAWSLSSADARQKAFSTCTAHFCAIVLTYVPAFF 
TFFTHHFGGHTIPLHIHIIMANLYLLMPPTMKPIVYGVKTRQVRESVIR^ (SEQ 
ID NO: 121) 

5 

ATGTCATTTCTAAATGGCACCAGCCTAACTCCAGCTTCATTCATCCTAAATGGCATCCCTG 
GTTTGGAAGATGTGCATTTGTGGATCTCCTTCCCACTGTGTACCATGTACAGCATTGCTATT 
ACAGGGAACTTCGGCCTTATGTACCTCATCTACTGTGATGAGGCCTTACACAGACCTATGT 
ATGTCTTCCTTGCCCTTCTTTCCTTCACAGATGTGCTCATGTGCACCAGCACCCTTCCCAAC 
10 ACTCTCTTCATATTGTGGTTTAATCTCAAGGAGATTGATTT^ 

GTTCTTTGTGCACACCTTCACAGGGATGGAGTCTGGGGTGCTCATGCTCATGGCCCTGGAC 
CACTGTGTGGCCATCTGCTTCCCTCTGCGTTATGCCACCATCCTCACTAATTCAGTCATTGC 
TAAAGCTGGGTTCCTCACTTTTCTC^ 

CCAAGCGCCTTCCATACTGCAAGGGCAACGTCATACCCCACACCTACTGTGACCACATGTC 
15 TGTGGCCAAGATATCTTGTGGTAATGTCAGGGTTAACGCCATCTATGGTTTGATAGTTGCC 
CTGCTGATTGGGGGCTTTGATATCCTGTGCATTACAATCTCCTACACTATGATTCTTCAAGC 
AGTTGTGAGTCTATCATCAGCAGATGCTCGACAGAAGGCCTTCAGCACCTGCACTGCCCAC 
TTCrGTGCCATAGTCCTCACCTATGTTCCAGCCTTCTTTACCTTCTTTACACACC 
GGGACACACCATTCCTCTACACATACATATTATTATGGCTAATCTCTACCTACTAATGCCTC 
20 CCACAATGAACCCTATTGTGTATGGGGTGAAAACCAGGCAGGTACGAGAAAGTGTCATTA 
GGTTCTTTCTTAAGGGAAAGGACAATTCTCATAACTTTTAA (SEQ ID NO: 122) 



AOLFR67 sequences: 

MSGDNSSSLTPGFFILNGVPGLEATFttWISLPFCFM 
25 LLSFTDVTLCTTMWNMLCIFWFNLKEIDFNACIJ^QA^ 
CYPLRYATILTOTVIAKAGLATFLRNVMLIIPFTLLTKRL 
FKVNAIYGLMVALLIGVFDICCISVSYTMILQAVMSLSSADAJRHKAJFSTCT 
FTFFTHRFVGHNIPNHIHIIVANLYLLL^ 
(SEQ ID NO: 123) 

30 

ATGTCTGGGGACAACAGCTCCAGCCTGACCCCAGGATTCTTTATCTTGAATGGCGTTCCTG 
GGCTGGAAGCCACACACATCTGGATCTCCCTGCCATTCTGCTTTATGTACATCATTG 
GTGGGGAACTGTGGGCTCATCTGCCTCATCAGCCATGAGGAGGCCCTGCACCGGCCCATGT 
ACTACTTCCTGGCCCTGCTCTC 

35 ATGCTGTGCATATTCTGGTTCAACCTCAAGGAGATTGACTTTAACGCCTGCCT 

TGTTTTTTGTCCATATGCTGACAGGGATGGAGTCTGGGGTGCTCATGCTCATGGCCCTGGA 
CCGCTATGTGGCCATCTGCTACCCCTTACGCTATGCCACCATCCTTACCAACCCTGTCATCG 
CCAAGGCTGGTCTTGCCACCTTCTTGAGGAATGTGATGCTCATCATCCCATTCACTCTCCTC 
ACCAAGCGCCTGCCCTATTGCCGGGGGAACTTCATCCCCCACACCTACTGTGACCATATGT 

40 CTGTGGCCAAGGTATCCTGTGGCAATTTCAAGGTCAATGCTATTTATGGTCTGATGGTTGC 
TCTCCTGATTGGTGTGTTTGATATCT^ 

CTGTTATGAGCCTGTCATCAGCAGATGCTCGTCACAAAGCCTTCAGCACCTGCACATCTCA 

AGGACACAATATCCCAAACCACATACACATCATCGTGGCCAACCTTTATCTGCTACTGCCT 
45 CCTACCATGAACCCAATTGTTTATGGAGTCAAGACCAAGCAGATTCAGGAAGGTGTAATTA 
AATTTTTACTTGGAGACAAGGTTAGTTTTACCTATG (SEQ ID NO: 124) 



AOLFR68 sequences: 

MTTHRNDTLSTEASDFLLNCFVTISPSWQH^ 
50 YYLLSLLSLLDIVLCLTVIPKVLTIFWFDLRPISFPACFLQMYTMNCFLAMESCW 
VAICHPLRYPSDTDHFVVKAAMFILTRNVmTLPff 
DDVTINHLYQFAGGWTLLGSDLILIFLSYT 

LVFVLTHVAKKKVSPDWVLLNVLHH (SEQ ID 

NO: 125) 
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ATTCCTGGCTCCACAACCCCATGTATTATTTTCTTAGTGTTTTATCATTCTTGGATGCTTGC 
TATTCTACAGTTGTCACTCCAAAAATGTTGGTCAATTTCCTGGCAAAAAATAAATCCATTT 
CATTTATCGGATGTGCAACACAGATGCTTCTTTTTGTTA 

CTCTTGGCTGCAATGGCTTATGATCACTATGTAGCCATCTACAACCCTCTCCTGTATTCAGT 
5 GAGCATGTCACCCAGAGTCTATGTGCCACTCATCACTGCTTCCTACGTTGCTGGCATTTTAC 
ATGCTACTATACATATAGTGGCTACATTTAGCCTGTCCTTCTGTGGATCCAATGAAATTAG 
GCATGTCTTTTGTGATATGCCTCCTCTCCTTGCTATTTCTTGTTCTGACACTCACACAAACC 
AGCTTCTACTCTTCTACTTTGTGGGTTCTATTGAGATAGTCACTATCCTGATTGTCCTCATT 
TCCTGTGATTTCATTCTGTTGTCCATTCTGAAGATGCATTCTGCTAAGGGAAGGCAAAAGG 
10 CCTTCTCTACATGTGGCTCTCACCTAACTGGAGTGACAATTTATCATGGAACAATTCTCGTC 
AGTTATATGAGACCAAGTTCCAGCTATGCTTCAGACCATGACATCATAGTGTCAATATTTT 
ACACAATTGTGATTCCCAAGTTGAATCCCATCATCTATAGTTTGAGGAACAAAGAAGTAAA 
AAAGGCAGTGAAGAAAATGTTGAAATTGGTTTACAAATGA (SEQ ID NO: 130) 

1 5 AOLFR71 sequences; 

MGRRNNThTVPDFILTGLSDSEEVQMALFILFLLIYLITMLGN^ 

LSFIDLSYSTVITPKTLAM,LTSNYISFMGCFAQMFFFWLGAAECFLLSSMAYDRYVM^ 
PVIMSKIUXCALVTGPYVISFINSFVNVWM 
MIHILAGSTLMVSLITISASYVSILSTILK^ 
20 SYSLGRDQVASWYTIVIPMLNPLIYSLRNKEV^ALIRVMQRRQDSR (SEQ ID NO: 13 1) 



ATGGGTAGAAGAAATAACACAAATGTGCCTGACTTCATCCTTACGGGACTGTCAGATTCTG 
AAGAGGTCCAGATGGCCCTCTTTATACTATTTCTCCT 

AATGTGGGGATGATATTGATAATCCGCCTGGACCTCCAGCTTCACACTCCCATGTATTTTT 
25 TCCTTACTCACTTGTCATTTATTGACCTCAGTTACTCAACTGTCATCACACCT 

GCGAACTTACTGACTTCCAACTATATTTCCTTCATGGGCT 

TGTCTTCTTGGGAGCTGCTGAATGTTTTCTC 

CTATCTGCAGTCCTCTACGTTACCCAGTTATT^^ 

ACTGGGCCCTATGTGATTAGCTTTATCAACTC 
30 TGCATTTCTGCGACTCAAATGTAGTTCGTCACTTT^ 

CTGTCCTGCATGGACACATACGACATTGAAATCATGATACACATTTTAGCTGGTTCCACCC 

TGATGGTGTCCCTTATCACAATATCTGCATCCTATGTGTCCATTCTCTCTACCATCCTGAAA 

ATTAATTCCACTTCAGGAAAGCAGAAAGCTTTGTCTACITGTGCCT 

TCACCATCTTTTATGGAACTATGATTTTTACTTATT^ 
35 GGAAGGGATCAAGTGGCITCTGTTTTTTATACTATTGTGATTCCCATGCTGAATCCACT 

TTATAGTCTTAGAAACAAAGAAGTTAAAAATGCTCTCATTAGAGTCATGCAGAGAAGACA 

GGACTCCAGGTAA (SEQ ID NO: 132) 



AOLFR72 sequences: 
40 MAPENFTRVTEFILTGVSSCPELQPLFL 

ALINLGNSWIAPKMLINFLVKKKTTSFYECATQLGGFLFF 

YMVWSRRLCLLLVSLTYLYGFSTAIWSSYWSVSYCSSNIINHF^ 

TWFISAATNWGSLUVLVSYFM^ 

RSNHSLDTDDKMASWYTLVIPMLNPLIYSLRNKD (SEQ ID NO: 

45 133) 



ATGGCTCCTGAAAATTTCACCAGGGTCACTGAGTTTATTCTTACAGGTGTCTCTAGCTGTC 
CAGAGCTCCAGATTCCCCTCTTCCTGGTCTTTCTGGTGCTCTATGGGCTGACCATGGCAGG 
GAACCTGGGCATCATCACCCTCACCAGTGTTGACTCTCGA(nTCAAACCCCCATGTACTTTT 
50 TCCTGCAACATCTGGCTCTCATTAATCTC^ 

ATTAACTTTTTAGTAAAGAAGAAAACTACCTCATTCTATGAATGTC 

GGTTCTTGTTCTTTATTGTATCGGAGGTAATCATGCTGGCTTTGATGGCCTGTGACCGCTAT 
GTGGCTATTTGTAACCCTCTGCTGTACATGGTGGTGGTGTCTCGGCGGCrCTGCCTCCTGCT 
GGTCTCCCTCACATACCTCTATGGCTTTTCTACAGCTAT^ 
5 5 CTGTGTCTTATTGCTCTrCTAATATAATCAATCATTTTTACTG 

GCATTATCTTGCTCTGATACTTACTTACCAGAAACAGTTGTCTTTATATCTGCAGCAACAA 
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AOLFR75 sequences: 

MEGKNQTNISEFLLLGFSSWQQQQVLLFALFLCLYLTGLFGNLLILLAIGSDHCLHTPMYFFLA 
NLSLVDLCLPSATWKMLLNIQTQTQTISYPG 

CHPLHYSTIMALRLCASLVAAPWVIAILNPLLHTLMMAHLHFCSDNV 
5 TSLNQLSVLATVGLIF\^SVCILVSYILIVSAVMKWSAQGKLKAFSTCGSHLALVILFYGANT 
GVYMSPLSNHSTEKDSAASVIFMWAPVLOT 
GGRGGWIMRSGDRDHPG (SEQ ID NO: 139) 

ATGGAAGGGAAAAATCAAACCAATATCTCTGAATCT^ 

10 AACAACAGCAGGTGCTACTCTTTGCACTTTTCCTC 

AACTTACTCATCTTGCTGGCCATTGGCTCGGATCACTGCCTTCACACACCCATGTATTTCTT 
CCTTGCCAATCTGTCCTTGGTAGACCTCTGCCTTCCCTCAGCCACAGTCCCC\AGATGCTAC 
TGAACATCCAAACCCAAACCCAAACCATCTCCTATCCCGGCTGCCTGGCTCAGATGTATTT 
CTGTATGATGTTTGCCAATATGGACAATTTTCTTCTCACAGTGATGGCATATGACCGTTAC 

15 GTGGCCATCTGTCACCCTTTACATTACTCCACCATTATGGCCCTGCGCCTCTGTGCCTCTCT 
GGTAGCTGCACCTTGGGTCATTGCCATTTTGAACCCT 

ATCTGCACTTCTGCTCTGATAATGTTATCCACCATTTCTTCTGTGATATCAACT 

CCTCTGTCCTGTTCCGACACCAGTCTTAATCAGTTGAGTGTTCTGGCTACGGTGGGGCTGA 

TCTTTGTGGTACCTTCAGTGTGTATCCTGGTATCCTATATCCTCATTGTTTCTGCTGTGATG 

20 AAAGTCCCTTCTGCCCAAGGAAAACTC 

GGTCATTCTTTTCTATGGAGCAAACACAGGGGTCTATATGAGCCCCTTATCCAATCACTCT 
ACTGAAAAAGACTCAGCCGCATCAGTCATTTTTATGGTTGTAGCACCTGTGTTGAATCCAT 
TCATTTACAGTTTAAGAAACAATGAACTGAAGGGGACTTTAAAAAAGACCCT 
CGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGTGGATCA 

25 TGAGGTCAGGAGATCGAGACCATCCTGGCTAA (SEQ ID NO: 140) 



AOLFR76 sequences: 

MENNTEVSEFILLGLTNAPELQWLFIMFTLIYU 

GIGYSSAVTPKVLTGLLmDKAISYSACAAQMFFCAVFATVENYLLSSMAYDRYAAVCNPLHY 
30 TTTMTTRVCACLAIGCYVIGFLNASIQIGDTFRl^FCMSNVIHHFFCDKPAV 
VLISSFWFFALLVTLISYLFIIJTILK^ 

DTDKIASVFYTMIIPMLSPIWTLRNKDVKNAFMKVVEKAKYSLDSVF (SEQ ID NO: 141) 



ATGGAGAATAATACAGAGGTGAGTGAATTCATCCTGCTTGGTCTAACCAATGCCCCAGAA 
35 CTACAGGTTCCCCTCTTTATCATGTTTACCCTCATCTACCTCATCACTCTGACTGGGAACCT 
GGGGATGATCATATTAATCCTGCTGGACTCTC^ 

GTAACCTGTCTCTTGCAGGCATTGGTTACTCCTCAGCTGTCACTCCAAAGGTTTTAACT 
GTTGCTTATAGAAGACAAAGCCATCTCCTACAGTGCCTGTGCTGCTCAGATGTTCT^ 
GCAGTCTTTGCCACTGTGGAAAATTACCTCTTGTCCTCAATGGCCTATGACCGCT 

40 CAGTGTGTAACCCCCTACATTATACCACCACCATGACAACACGTGTGTGTGCTTGTCTGGC 
TATAGGCTGTTATGTCATTGGTTTTCTGAATGCTTCTATCCAAATTGGAGA 
TCTCTTTCTGCATGTCCAATGTGATTCATCACTTTTTCTGTGACAAAC 
CTGACCTGCTCTGAGAAACACATTAGTGAGTTGAT^ 
CTTTTTTGCACTTCTTGTTACCTTGATTTC 

45 GCACACAGGTAAGGGATACCAGAAGCCTTTATCTACCTGTGGTTCTCACCTCATTGCCATT 
TTCTTATTTTATATAACTGTCATCATCATGTACATACGACCAAGTTCCAGTCATTCCATGGA 
CACAGACAAAATTGCATCTGTGTTCTACACTATGATCATCCCCATGCTCAGTCCTATAGTCT 
ATACCCTGAGGAACAAAGACGTGAAGAATGCATTCATGAAGGTTGTTGAGAAGGCAAAAT 
ATTCTCTAGATTCAGTCTTTTAA (SEQ ID NO: 142) 

50 

AOLFR77 sequences: 

MGDVNQSVASDFILVGLFSHSGSRQLLFSLVAVMFVIGLL^ 

QLSLFDIGCPMVTIPKMASDFLRGEGATSYGGGAAQIFFLTLMGVAEGVLLVLMSYDRYVAVC 
QPLQYPVLMRRQVCLLMMGSSWWGVLNASIQTSIT^ 
55 DTCAYEMALSTSGVLILMLPLSLIATSYGH^QAVLSMRSEEARHKAVTTC 



88 



WO 01/98526 

(SEQ It> : l43 ) r TP ACT 

5 CAGGATCACGCCAGCTC^ 
AACACCGTTCTTCTC^ 



TCAGACTTTCTGCGGGGAGMGG^ 

TCCTCACACTGATGGGTGTGGC1GA ^^gtaCTTAT^O^W^^^ ^ 

l0 TGTTGCTGTGTGCCAG^ 

ATGATGGGCTCCTCCTGGGTC^ 




15 CTMGCATGOGCTC^ 

C cSgS 



20 




AOLFR78 sequences: 

KcSS G (S roNO:l45) 




30 




35 SS^S^ 




, 0 i5S«x*>rccia»«^^ 
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CTATGCCATAACAGTGGTGGGCAACTTGGGAATGATGGCACTCATCTTCACAGACTCCCAT 
CTCCAAAGCCCAATGTATTTCTTCCTCAATGTCCTCTCGTTTCTTGATATTTGTTA 
GTGGTCACACCTAAGCTCTTGGTCAACTTCCTGGTCTCTGACAAGTCCATCTCTTTTGAGG 
GCTGTGTGGTCCAGCTCGCCTTCTTTGTAGTGCATGTGACAGCTGAGAGCTTCCTGCTGGC 
5 CTCCATGGCCTATGACCGCTTCCTAGCCATCTGTCAACCCCTCCATTATGGTTCTATCATGA 
CCAGGGGGACCTGTCTCCAGCTGGTAGCTGTGTCCTATGCATTTGGTGGAGCCAACTCCGC 
TATCCAGACTGGAAATGTCTTTGCCCTC 

TACTGTGACATACCACCCCTTCTCCACCTGGCTTGTGCCAACACAGCCACAGCAAGAGTGG 
TCCTCTATGTCTTTTCTGCTCTGGTCACCCTTCTGCCTGCTGCAGTCATTCTCACCT 
10 GCTTGGTCTTGGTGGCCATTGGGAGGATGCGCTCAGTAGCAGGGAGGGAGAAGGACCTCT 
CCACTTGTGCCTCCCACTTTCTGGCCATTGCCATTTT 

GTTCAGCCCCATGGATCTACTAACAATACCAATGGCCAAGTAGTGTCCGTCTTCTACACCA 
TCATAATTCCCATGCTCAATCCCTTCATCTATAGCCTCCGCAACAAGGAGGTGAAGGGCGC 
TCTGCAGAGGAAGCTTCAGGTCAACATCTTTCCCGGCTGA (SEQ ID NO: 148) 

15 

AOLFR80 sequences: 

MEGINKTAJK^QFFFRPFSPDPEVQM 
NLAVLEIFYTSSITPLALANLLSMGKTPVSITGCG^ 
PLRYRLIMSWSLCVELLVGSLVLGFLLSLPLTIL^^ 
20 VHKTALYIISFIVLSIPLSLISISYWIWAI^ 

SSYSPEMGRWSVAYTFITPILNPLIYSLRNKE1JCDALRKALRKF (SEQ ID NO: 149) 



ATGGAAGGAATAAATAAAACTGCAAAGATGCAGTTTTTCTTTCGTCCAT^ 
CTGAGGTCCAGATGCTGATTTTTGTGGTCTTCCTGATGATGTATCT 
25 AAATGCTACAATTGCAGTCATTGTTCAGATCAATCATTCCCTCCACACCCCCATGTACTTTT 
TCCTGGCTAATCTGGCAGTTCTAGAAATOT 

GCAAACCTCCTTTCAATGGGCAAAACTCCTGTTTCCATCACGGGATGTGGCACCCAGATGT 

TTTTCTTTGTCTTCTTGGGTGGGGCTGATTGTGTCCTGCTGGTAGTCATG 

TTTATAGCGATCTGTCACCCTCTGCGATACAGGCTCATCATGAGCTGGTCCTTGTGTGTGG 

30 AGCTGCTGGTAGGCTCCTTGGTGCTGGGGTTCCT 

TTCCATCTCCCATTCTGCCACAATGATGAGATCTACCACTTCTACTGTGACATGCCTG 
CATGCGCCTGGCTTGTGCAGACACACGCGTTCACAAGACTGCTCTGTATATCATCAGCTTC 
ATCGTCCTTAGCATCCCCCTCTCATTGATCTCCATCTCCTATGTCTTCATCGTGGTAGCCAT 
TTTACGGATCCGGTCAGCAGAAGGGCGCCAGCAAGCCTACTCTACCTGCTCTTCT 

35 TTAGTGGTCCTCCTGCAGTATGGCTGCACCAGCTTTATATACTTGTCCCCCAGTTCCAGCTA 
CTCTCCTGAGATGGGCCGGGTGGTATCTGTGGCCTACACATTTATCACTCCCATTT^ 
CCCTTGATCTATAGTTTGAGGAACAAGGAACTGAAAGATGCCCTAAGGAAAGCAT^ 
AAATTCTAG (SEQ ID NO: 150) 

40 AOLFR81 sequences: 

MGVKNHSTVTEFLLSGLTEQAELQLPL^ 

LSFLDFCYSSVlTPKMMKLWMESHLrVTETRPSPRMMSNQTLVTEFIL^ 
LFLYSGALTGNVLITLAITFNPGLHAPMYFFLLNLATMDnCTSSIMPKAL 
MAQLWLTWAASSELLLLTVMAYDRYAAI 
45 TGLMLRLDFCGPNVnHFFCEWPLLLLSCSSTYVNGVMVLADAFYGrV^ 

LKVKTAWGRQKAFSTCSSHLTWCMYYTAWYAYISPVSGYSAGKSKLAGLLYTVLSPTLN^ 
IYTLRNKEVKAALRKLFPFFRN (SEQ ID NO: 151) 



ATGAAGCTGTGGATGGAGAGTCACCTGATAGTCCCAGAAACCCGTCCCAGCCCAAGGATG 
50 ATGAGTAACCAGACGTTGGTAACCGAGTTCATCCTGCAGGGCTTTTCGGAGCACCCAGAAT 
ACCGGGTGTTCTTATTCAGCTGTTTCCTCTTCCTCTACTCTGGGGCCCT 
CTCATCACCTTGGCCATCACGTTCAACCCTC 

CAACTTGGCTACTATGGACATTATCTGCACCTCTTCCATCATGCCCAAGGCGCTGGCCAGT 
CTGGTGTCGGAAGAGAGCTCCATCTCCTACGGGGGCTGCATGGCCCAGCTCTATTTCCTCA 
55 CGTGGGCTGCATCCTCAGAGCTGCTGCTCCTCACGGTCATGGCCTATGACCGGTACGCAGC 
CATCTGCCACCCGCTGCATTACAGCAGCATGATGAGCAAGGTGTTCTGCAGCGGGCTGGCC 



W ° 01/98526 rrfCGCTGATGCTGCGCT 




5 ^^^^^^^^ c 

10 AOLFR82 sequences: ^ nwmaavFV ^ 




> 5 ^ CAGGATCCTTTCT 
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35 AOLFR83 sequences; 
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40 SS^»< SEQn,NO:155) CAGGG 
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ATATATACTCTGAGGAATGACACAGTGCAGGGAGTCCTCAGGGATGTGTGGGTCAGGGTT 
CGAGGAGTTTTTGAAAAGAGGATGAGGGCAGTGCTGAGAAGCAGATTATCCTCCAACAAA 
GACCACCAAGGAAGGGCTTGCTCTTCTCCACCATGTGTCTATTCTGTAAAGCTCCAGTGTT 
AG (SEQIDNO: 156) 

5 

AOLFR85 sequences: 

MGAKNNVTEFVLFGLFESREMQHTCFW^ 
SFAJDICYPSTTIPKMIADTFVEHKUSFNGCMTQ 

TAIMDCRKCGLLAGASWLAGFLHSILQTLLWQLPFCGPNEmNFFCDVHPLLKLACADTYMV 
10 GLIVVANSGMISLASFFILIISYVIILLNLR^ 

TTLAADmiLFNIVMPPLLNPLIYTLRlWDVKNAMRKL (SEQ ID NO: 157) 



ATGGGTGCCAAGAACAATGTGACTGAGTTTGTTTTATTTGGCCTTTTTGAGAGCAGA 
TGCAGCATACATGCTTTGTGGTATTCTTCCTCT^ 

15 CTGGTCATCATCACCATCAATGCTAGAAAGACCCTGAAGTCTCCCATGTATTTCTTCCTGA 
GCCAGTTGTCTTTTGCTGACATATGTTATCCATCCACTACCATACCCAAGATGATTGCTGAC 
ACTTTTGTGGAGCATAAGATCATCTCCTTCAATGGCTGCATGACCCAGCTCTTTTCT 
CTTCTTTGGTGGCACTGAGATCTTCCTCCTTACAGCCATGGCCTATGACCGCTA 
ATCTGTAGGCCCCTGCACTACACAGCCATCATGGATTGCCGGAAGTGTGGCCTGCTAGCGG 

20 GGGCCTCCTGGTTAGCTGGCITCCTGCATTCCATCCTGCAGACCCTCCTCACGGTTCAGCTG 
CCTTTTTGTGGGCCCAATGAGATAGACAACTTCTTCTGTGATGTTCATCCCCT 
GGCCTGTGCAGACACCTACATGGTAGGTCTCATCGTGGTGGCCAACAGCGGTATGATTTCT 
TTAGCATCCTTTTTTATCCrTATCATTTCCTATGT^ 

GTCATCTGAGGACCGGCGTAAGGCTGTCTCCACATGTGGCTCACACGTAATCACTGTCCTT 
25 TTGGTTCTCATGCCCCCCATGTTCATGTACATTCGTCCCTCCACCACCCTGGCTGCTGACAA 
ACTTATCATCCTCTTTAACATTC 

GGAACAACGATGTGAAAAATGCCATGAGGAAGCTGTTTAGGGTCAAGAGGAGCTTAGGGG 
AGAAGTGA (SEQ ID NO: 158) 



3 0 AOLFR86 sequences: 

MQLVLLLMFLLVHGNTAPAFSW 

GNMLIVVTITSSPTLASPVYFFLANLSFIDTFYSSSMAPKLIADSLYE 
LGGVEIILLTVMAYDRYVAICK^^ 
GPNVINHFACDLYPLLEVACTNTYVTO 
35 KALSTCGAHFIWALFFWCIFTYVHPFSTLPIDKNMALFYGILTPMLN^ 
KLFTW (SEQ ID NO: 159) 



ATGCAATTAGTTCTATTACTTATGT^ 

CTCAGTGACCTTGGAATCTATGGACATACCACAAAATATCACAGAATTm 
40 CTCTCACAGAACTCAGAGGTACAGAGAGTTCTCTTTGTGGTCTTT^ 

TCACGGTTTGTGGCAACATGCTCATTGTGGTCACTATCACCTCCAGCCCCACGCTGGCTTC 

CCCTGTGTATTTTTTCCTGGCCAACCTATCCTTTATTGACA 

TCCTAAACTCATTGCTGACTCATTC 

GCTCAGCTCTTTGGAGCTCATTTTTTGGGAGGTGTTGAGATCATTCT 
45 CTTATGACCGCTATGTGGCCATCTGTAAGCCCCTGCACAATACTACCATCATGACCAGGCA 
TCTCTGTGCCATGCTTGTAGGGGTGGCTTGGOT^ 
CTCCTCCTGGTCCTTTGGTTGCCCTTCT 

CTTGTACCCTTTGCTGGAAGTTGCCTGCACCAATACGTATGTCATTGGTCTGCTGGTG 
GCCAACAGTGGTTTAATCTGCCTGTTGAACTTCCTCATGCTGGCTGCCTCCT 
50 CCTGTACTCCTTGAGGTCCCACAGTGCAGATGGGAGATGCAAAGCCCTCTCCACCTGTGGA 
GCCCACTTCATTGTTGTTGCCTTGTTCTTTGTGCCCTGTATATTTACT^ 
TCTACTTTACCTATAGACAAAAATATGGCATTATTTTATGGTATTCT 
TCCACTCATTTATACCCTGAGAAATGAAGAGGTAAAAAATGCCATGAGAAAGCTCTTTA 
TGGTAA (SEQ ID NO: 160) 

55 
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35 



40 



45 



50 



CCTC 
GAT 
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CLGGAECFLLAVMSYDRWAICHPLRYAVLMNKXVGLMN^ 

PFCGPRKWHFYCEFPAWKLVCGDITVYETTWISSILLLLPIFLISTSYWILQSVIQM 
RNAFATCGSHLTVVSLWFGACIFSYMRPRSQCT^ 
KALRRVLRRDVITQCIQRLQLWLPRV (SEQ ID NO: 165) 

5 

ATGCTGGACCCCAGTATTTCCAGTCACACTCTTTATCTCCACTCTCTGTTTCCTCAGGGATT 
GAGAAAGGGGACAATGTGGCAGAAGAATCAGACCTCTCTGGCAGACTTCATCCTTGAGGG 
GCTCTTCGATGACTCCCTTACCCACCTTTTCCTTTTCTCCTTGACCATGGTGGTC^ 
TGCGGTGAGTGGCAACACCCTCACCATTCTCCTCATCTGCATTGATCCCCAGCTTCATACA 

10 CCAATGTATTTCCTGCTCAGCCAGCTCTCCCTCATGGATCTGATGCATGTCTCCACAACCAT 
CCTGAAGATGGCTACCAACTACCTATCTGGCAAGAAATCTATCTCCTTTGTGGGCTGTGCA 
ACCCAGCACTTCCTCTATTTGTGTCTAGGTGGTGCTGAATGTTTTCTCTTAGCTGTCATGTC 
CTATGACCGCTATGTTGCCATCTGTCATCCACTGCGCTATGCTGTGCTCATGAACAAGAAG 
GTGGGACTGATGATGGCTGTCATGTCATGGTTGGGGGCATCCGTGAACTCCCTAATTCACA 

15 TGGCGATCTTGATGCACTTCCCTTTCTGTGGGCCTCGGAAAGTCTACCACTTCTACTGTGA 
GTTCCCAGCTGTTGTGAAGTTGGTATGTGGCGACATCACTGTGTATGAGACCACAGTGTAC 
ATCAGCAGCATTCTCCTCCTCCTCCCCATCTT 

CAAAGTGTCATTCAGATGCGCTCATCTGGGAGCAAGAGAAATGCCTTTGCCACTTGTGGCT 
CCCACCTCACGGTGGTTTCTCTTTGGTTTGGTGCCTGCATCTTCTCCTACATGAGACCCAGG 
20 TCCCAGTGCACTCTATTGCAGAACAAAGTTGGTTCrGTGTTCTACAGCATCATTACGCCCA 
CATTGAATTCTCTGATTTATACTCTCCGGAATAAAGATGTAGCTAAGGCTCTGAGAAGAGT 
GCTGAGGAGAGATGTTATCACCCAGTGCATTCAACGACTGCAATTGTGGTTGCCCCGAGTG 
TAG (SEQ ID NO: 166) 



25 AOLFR90 sequences: 

MFSMTTEALNNFALGCTNLO^miPQIDLKQff^ 

VLLGLSQNPNVQErVFVWLFVTIATVGGNMLIW 

TPKMIVDSLYVTKTISFEGCMMQLFAEHFFAGV^ 

CGILMGVAWTGGLLHSMIQILFTFQLPFCGPNVINHFMCDLYPLLELACTDTHIFGLM 
30 FICIINFSLLLVSYAVILLSLRTHSSEGRWKALSTCGSHIAVVILFFVPCIFVYT 

AIFYIILNPLLNPLIYTFRNKEVKQAMRRIWMILMVVSDEKENIKL (SEQ ID NO: 167) 



ATGTTCTCAATGACAACAGAAGCACTCAATAATTTTGCACTTGGATGTACCAACTTG 
TGACTATGATACCACAAATTGATCTGAAGCAAATTTTCCITrGTCCT 
35 CATGATCCCTGTTGGAGCITrCATCTTTTCCTTGGGA^ 
ACTGAGTTTGTCCTCCTGGGACTTTCACAGAATCCAA^ 
TATTTTTGTTTGTCTACATTGCAACT 

AGCAGCCCTGCTCTTCTGGTGTCTCCTATGTACTTCTTCTTGGGCTTCCTGTCCT^ 
TGCGTGCTTCTCATCTGTCATCACCCCAAAGATGATTGTAGACTCCCTCTATGTGACAAAA 
40 ACCATCTCTTTTGAAGGCTGCATGATG^ 

AGGTGATTGTCCTCACAGCCATGGCCTATGATCGTTATGTGGCCATTTGCAAGCCCTTGCA 

TTACTCTTCTATCATGAACAGGAGGCTCTGTGGCATTCTGATGGGGGTAGCCTGGACAGGG 

GGCCTCTTGCATTCCATGATACAAATTCTTTTTACTTTCCA 

TGTCATCAATCACTTTATGTGTGACTTGTACCCGTTACTGGAGCTTGCCTGCACTGATACT 
45 ACATCTTTGGCCTCATGGTGGTCATCAACAGTGGGTTTATCTGCATCATAAACTTCT 
TTGCTTGTCTCCTATGCTGTCATC^ 

GAAAGCTCTCTCCACCTGTGGATCTCACATTGCTGTTGTGATTTTGTTCm 
TATTTGTATATACACGACCTCCATCTGCTTTTTCCCTTGACAAAATGGCG 
ATCATCITAAATCCCTTGCTCAATCCTTTGATTTACACTTTCA 
50 AGGCCATGAGGAGAATATGGAACAGACTGATGGTGGTTTCTGATGAGAAAGAAAATATTA 
AACTTTAA (SEQ ID NO: 168) 



AOLFR91 sequences: 
MGNWSTVTEITLIAFPALLEIRISLFW 
5 5 DILYTT VITPKLLACLLGEEKTISFAGCMIQTYF YFFLGT VEFILLA VMSFDR YMAICDPLH YTVI 
MNSRACLLLVLGCWVGAFLSVLFPTIVVTRLPY 
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TTTATGTACCTGCGCCCCAGGTCCAGCTACTCCTTGACCCAGGACCGCACAGTTGCTGTCA 
TCTACACAGTGGTGATCCCAGTGCTGAACCCCCTCATGTACTCTTTGAGAAACAAGGATGT 
GAAGAAAGCTTTAATAAAGGTTTGGGGTAGGAAAACAATGGAATGA (SEQ ID NO: 182) 

5 AOLFR98 sequences: 

MRGFNKTTVVTQFILVGFSSLGELQLLLFVIFLLLYLTILVANVTI^ 

LSFSESCYTFVIIPQLLVHLLSDTKTISFMACATQLFFFLGFACTNCLLIAVMGYDRYVAICHPLR 
YTLIINKRiGLELISLSGATGFFIALVATNLICDMRFCGPNRVNHYFCDN^ 
LALFSLSILVIMWFLLILISYGFIVOT 
10 SASDKDQLVAVTYTWTPLLNPLVYSLRNKEVKTALKRVLGMPVATKMS (SEQ ID NO: 183) 

ATGCGAGGTTTCAACAAAACCACTGTGGTTACACAGTTCATCCTGGTGGGTTTCTCCAGCC 
TGGGGGAGCTCCAGCTGCTGCTTTTTGTCATCTTTCTTCTCCTATACTTG 
GCCAATGTGACCATCATGGCCGTTATTCGCTTCAGCTGGACTCTCCACACTCCCATGTATG 
15 GCTTTCTATTCATCCTTTCATTTTCTGAGTCCTGCTACACTTTTGTCATCATCCCTCAGCTGC 
TGGTCCACCTGCTCTCAGACACCAAGACCATCTCCTTCATGGCCTGTGCCACCCAGCTGTT 
CTTTTTCCTTGGCITTGCTTGCACCAACTGCCT 

ATGTAGCAATTTGTCACCCTCTGAGGTACACACTCATCATAAACAAAAGGCTGGGGTTGGA 
GTTGATTTCTCTCTCAGGAGCCACAGGTTTCTTTATTGCTT^ 

20 GTGACATGCGTTTTTGTGGCCCCAACAGGGTTAACCACTATTTCTGTGACATGGCACCTGT 
TATCAAGTTAGCCTGCACTGACACCCATGTGAAAGAGCTGGCTTTATTTAGCCTCAGCATC 
CTGGTAATTATGGTGCCTTTTCTGTTAATTCTCATATCCTATGGCTTC^ 
CCTGAAGATCCCCTCAGCTGAGGGCAAGAAGGCCTTTGTCACCTGTGCCTCACATCTCACT 
GTGGTCTTTGTCCACTATGGCTGTGCCTCTATCATCTATCTGCGGCCCAAGTCCAAGTCTGC 

25 CTCAGACAAGGATCAGTTGGTGGCAGTGACCTACACAGTGGTTACTCCCTTACTTAATCCT 
CTTGTCTACAGTCTGAGGAACAAAGAGGTAAAAACTGCATTG 
CCTGTGGCAACCAAGATGAGCTAA (SEQ ID NO: 184) 



AOLFR99 sequences: 

30 MERVNETVVREVIFLGFSSLARLQQLLFVIFLLLY^ 

SEICYTF]TVTmL\aDLLSQKKTISFLGCAIQMFSFLFLGCSHSFLIAVM 

LMGHGVCMGLVAAACACGFTVAQIITSLWH^ 

IFMLCTLVLAIPLLLILVSYVHU^^ 

SSSQDALISVSYTnTPLFNPMIYSLRNKEFKSALCKIVRRTISLL (SEQ ID NO: 185) 

35 

ATGGAGCGGGTCAATGAGACTGTGGTGAGAGAGGTCATCTTCCTCGGCTTCTCATCCCTGG 
CCAGGCTGCAGCAGCTGCTCTTTGTTAT 

AATGCAATCATCATTTCCACCATTGTCCTGGACAGGGCCCTTCATATCCCCATGTACTTC^ 
COTGCCATCCTCTCTTGCTCTGAGATTTGCTACACCTTCATCATTGT^ 
40 TTGACCTGCTGTCCCAGAAGAAGACCATTTCTTTCCTGGGCTGTGCCATCCAAA 
TTCCTC^CCTTGGCTGCTCTCACrCCITrCT 

AGCCATCTGTAACCCACTGCGCTACTCAGTGCTAATGGGACATGGGGTGTGTATGGGACTA 
GTGGCTGCTGCCTGTGCCTGTGGCTrCACTGTTGCACAGATCATCACATCCTT 
CCTGCCITTTTATTCCTCCAATCAACTACATCACTTCTTCTG 
45 AGCTGGCATCTCACCATAACCACTTTAGTCAGATTGTCATCTTCATGCTCTGTACATTGGTC 
CTGGCTATCCCCTTATTGTTGATCTTGGTGTCCTATGTTCACATCCTCTCTGCCATACTTC^ 
GTTTCCTTCCACACTGGGTAGGTGCAAAGCTTTTTCTACCTGTGTATCT 
TCACTGTCCACTATGGCTGTGCCTCCTTTATCTA^ 

AGCCAGGATGCTCTAATATCAGTATCCTACACTATTATAACTCCATTGTTCAACCCAATGA 
50 TTTATAGCTTGAGAAATAAAGAGTTCAAATCAG 
TTCCCTGTTGTAA (SEQ ID NO: 186) 



AOLFR101 sequences: 

MDTGNWSQVAEFnLGFPHLQGVQIYLFLLLLL 
55 LSFSELGYTAATIPKMLANLLSEKKTISF 

HYPTLMTPTLCAEL\IGCWLGGLAGPVVEISLISR 



98 



W ° 01/98526 OTP A QHFTVVLff YGSILSMYVQLK 




20 




NO ;189 ) ^ArTTTGTGTTCCGTGCGT 



30 



35 



45 AOLFR103 sequences: ^j^^jujjfl^^ 



99 



WO 01/98526 



PCT/US01/20122 



CAGTGCTGCTGGAGCATGGGGCAGCTTTATCTTACACACGCTGTGCTGCTCAGTTCTTTCT 
GTTCACCTTCTTTGGTTCCATCGACTGCTACCTCTTGGCCCTCATGGCCTATGACCGCTACT 
TGGCTGTGTGCCAGCCCCTGCTTTATGTCACCATCCTGACACAGCAGGCCCGCTTGAGTCT 
TGTGGCTGGGGCTTACGTTGCTGGTCTCATCAGTGCCTTGGTGCGGACAGTCTCAGCCTTC 
5 ACTCTCTCCTTCTGTGGAACCAGTGAGATTGACTTTATTTTCTGTGACCTCCCTCCT 

AAAGTTGACCTGTGGGGAGAGCTACACTCAAGAAGTGCTGATTATTATGTTTGCCATTTTT 
GTCATCCCTGCTTCCATGGTGGTGATCTTGGTGTCCTACCTGTTTATCATCGTGGCCATCAT 
GGGGATCCCTGCTGGAAGCCAGGCCAAGACCTTCTCCACCTGCACCTCCCACCTCACTGCT 
GTGTCACTCTTCTTTGGTACCCTCATCTTCATGTACTTGAGAGGTAACTCAGATCAGTCTTC 
10 GGAGAAGAATCGGGTAGTGTCTGTGCTTTACACAGAGGTCATCCCCATGTTGAATCCCCTC 
ATCTACAGCCTGAGGAACAAGGAAGTGAAGGAGGCCCTGAGAAAAATTCTCAATAGAGCC 
AAGTTGTCCTAA (SEQ ID NO: 192) 



AOLFR105 sequences: 

15 mqglnhtsvsefilvgfsafphlqlmlfllfllmylftllgnllimatwsersl™ 
alsiteilytvanprmladllstqrsiaflac^ 
rynvlmslrgctcrvgcswagglv^ 
vlwakgvglvcitallgcfllillsyafiv^ 

viylkpkgpqspegdtlmgitytvltpflspiifslrnkelkvamkktcftklfpqnc (seq id 

20 NO: 193) 



ATGCAGGGGCTAAACCACACCTCCGTGTCTGAATTCATCCTCGTTGGCTTCTCTGCCTTCCC 
CCACCTCCAGCTGATGCTCTTCCTGCTGTTCCTGCTGATGTACCTGTTCACGCTGCTGGGCA 
ACCTGCTCATCATGGCCACTGTCTGGAGCGAGCGCAGCCTCCACATGCCCATGTACCTCTT 

25 CCTGTGTGCCCTCTCCATCACCGAGATCCTCTACACCGTGGCCATCATCCCGCGCATGCTG 
GCCGACCTGCTGTCCACCCAGCGCTCCATCGCCTTCCTGGCCTGTGCCAGTCAGATGTTCTT 
CTCCTTCAGCTTCGGCTTCACCCACTCCTTCCTGCTCACTGTCATGGGCT 
TGGCCATCTGCCACCCCCTGCGTTACAACGTGCTCATGAGCCTGCGGGGCTGCACCTGCCG 
GGTGGGCTGCTCCTGGGCTGGTGGCTTGGTCATGGGGATGGTGGTGACCTCGGCCATTTTC 

30 CACCTCGCCTTCTGTGGACACAAGGAGATCCACCATTTCTTCTGCCACGTGCCACCTCTGTT 
GAAGTTGGCCTGTGGAGATGATGTGCTGGTGGTGGCCAAAGGCGTGGGCTTGGTGTGTAT 
CACGGCCCTGCTGGGCTGTTTTCTCCTCATC 
TCTTGAAGATCCCTTCTGCTGAAGGTCGGAACAAGGCCT^ 

CACTGTGGTGGTCGTGCACTATGGCTrTGCCTCCGTCATTTACCTGAAGCCCAAAGGTCCC 
35 CAGTCTCCGGAAGGAGACACCTTGATGGGCATCACCTACACGGTCCTCACACCCTTCCTCA 
GCCCCATCATCTTCAGCCTCAGGAACAAGGAGCTGAAGGTCGCCATGAAGAAGACTTGC^ 
CACCAAACTCTTTCCACAGAACTGCTGA (SEQ ID NO: 194) 



AOLFR106 sequences: 

40 METANYTKVTEFVLTGLSQTPEVQLVLFVIFLSFYLFILPGMLnCTISLDPHLTSPMYFLL 
FLDIWYSSITAPEMLroFFVERKIISFDGCUQ 

TIMNQRLCCILVALSWRGGFmsnQVALIVRLPFCGPNELDSYFCDITQVVRI^ 
ICSSGLISWCLIALLMSYAFLLALFKKLSGSGENTMlAMSTCYSm 
SFSLDKWSVFNTLIFPLRNPIIYTLRNKEVKAAMRKLVTKmCKEK (SEQ ID NO: 195) 

45 

ATGGAAACTGCAAATTACACCAAGGTGACAGAATTTC 
CAGAGGTCCAACTAGTCCTATTTGTTATATTTCTATCCTrCT 
AATATCCTTATCATTTGCACCATCAGTCTAGACCCTCATCTGACCTCTCCTATG 
GTTGGCTAATCTGGCCTTCCTTGATATTTGGTACTCTTCCATTACAGC 
50 TAGACTTCTTTGTGGAGAGGAAGATAATTTCTTTTGATGGATGC 
CTTACACTTTGCTGGGGCTTCGGAGATGTTCTTC 

CTGCTATCTGCCGACCCCTCCACTATGCrACCATCATGAATCAACGTCTCTGCTGTATCCTG 
GTGGCTCTCTCCTGGAGGGGGGGCTTCATTCATTCTATCATACAGGTGGCTCTCATTGTTC 
GACTTCCTTTCTGTGGGCCCAATGAGTTAGACAGTTACnTCTGTGACATCACACA 
55 CCGGATTGCCTGTGCCAACACCTTCCCAGAGGAGTTAGTGATGATCTGTAGTAGTGGTCTG 
ATCTCTGTGGTGTGTTTGATTGCTCTGTTAATGTCCTATGCCTTCCTTCT 
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AOLFR109 sequences: 

MLRNGSIVTEFILVGFQQSSTSTRALLF^ 
HLSLLDVCFITTTIPQMLIHLVVRDffl 
5 PLNYVPIISQKVCVRLVGTAWFFGLrNGIFLEYISFREPFRRDNHIESFFCEAPIVIGLSCGDPQFSL 
WAIFADMVVILSPM\n^TVTSYVHILATILSKASSSGRGKTFSTCASHLTVVlP 
PHSTHGPDKDKPFSLLYTIITPMCN^ (SEQ ID NO: 

201) 



10 ATGCTAAGGAATGGCAGCATAGTGACGGAATTTATCCTCGTGGGCTTTCAGCAGAGCTCCA 
CTTCCACACGAGCATTGCTCTTTGCCCTCTTCTTGGCCCTCTACAGCCTCACCATGGCCATG 
AATGGCCTCATCATCTTTATCACCTCCTGGACAGACCCCAAGCTCAACAGCCCCATGTACT 
TCTTCCTCGGCCATCTGTCTCTGCTGGATGTCTGCTTCATCACCACTACCATCCCACAGATG 
TTGATCCACCTCGTGGTCAGGGACCACATTGTCTCCTTTGTATGTTGCATGACCCAGATGT 

15 ACTTTGTCTTCTGTGTTGGTGTGGCCGAGTGCATCCTCTTGGCTTTCATGGCCTATGACCG^ 
TATGTTGCTATCTGCTACCCACTTAACTATGTCCCGATCATAAGCCAGAAGGTCTGTGTCA 
GGCTTGTGGGAACTGCCTGGTTCTTTC 

ATTCCGAGAGCCCTTCCGCAGAGACAACCACATAGAAAGCTTCTTCTGTGAGGCCCCCATA 
GTGATTGGCCTCTCTTGTGGGGACCCTCAGTTTAGTCTGTGGGCAATCTTT 
20 TCGTGGTAATTCTCAGCCCCATGGTGCTCACTGTCACTTCCTATGTGCACATCCTGGCCACC 
ATCCTCAGCAAAGCCTCCTCCTCAGGTCGGGGGAAGACTTTCTCTACTTGTGCCTCTCACC 
TGACTGTGGTCATCTTTCTCTACACTTCAGCT 

CATGGGCCTGACAAAGACAAACCTTTCTCCCTCCTGTACACCATCATTACCCCCATGTGCA 
ACCCCATCATTTATAGTTTCCGCAACAAGGAAATTAAGGAGGCCATGGTGAGGGCACTTG 
25 GAAGAACCAGGCTGGCCCAGCCACAGTCTGTCTAG (SEQ ID NO: 202) 



AOLFR110 sequences: 

MKIA>WTWTEFILLGLTQ 

DASYSFIVAPRML\nDFLSEKKVISYRGCITQLFFLHFLGGGEGLLLVVMAFDRY^ 
3 0 VMNPRACYAMMLALWLGGFVHSUQVVLILRLPFCGPNQLDNFF 
LMWNSGLMTLLCFLGLLASYAVILCHV^ 

RALPADKMVSLFHTVTFPLMNPMIYTLRNQEVKTSMO (SEQ ID NO: 

203) 



35 ATGAAGATAGCAAACAACACAGTAGTGACAGAATTTATCCTCCTTGGTCTGACTCAGTCTC 
AAGATATTCAGCTCTTGGTCTTTC 
AATTTTCTCATTATTTTCACCATAAGG 

TCTGGGCAACITGGCCTTCCTGGATGCATCCTACTCCTTCATTGTG^ 
TGGACTTCCTCTCTGAGAAAAAGGTAATCTCCTACAGAGGCTGCATCACTCAGCT 
40 CTTGCACTTCCTTGGAGGAGGGGAGGGATTACTCCITGTTGTGATGGCCTTTGACCG 

ATCGCCATCTGCCGGCCTCTGCACTGTTCAACTGTCATGAACCCTAGAGCCTGCTATGCAA 

TGATGTTGGCTCTGTGGCTTGGGGGTTTTGTCCACTCCATTATCCAGGTG 

CGCTTGCCTTTTTGTGGCCC^ 

TCAAGCTGGCTTGCACCGACATGTTTGTGGTGGAGCTTCTAATGGTCTT 
45 GATGACACTCCTGTGCTTTCTGGGGCTTCTGGCT 

GTAGGGCAGCTTCTGAAGGGAAGAACAAGGCCATGTCCACGTGCACCACTCGTGTCATTA 

TTATACTTCTTATGTTTGGACCTGCTATCTTCATCTACATGTG 

GCTGACAAGATGGTTTCTCTCTTC^ 

TACCCTTCGCAACCAGGAAGTGAAAACTTCCATGAAGAGGTTATTGAGTCGACATGTAGTC 
5 0 TGTCAAGTGGATTTTATAATAAGAAACTGA (SEQ ID NO: 204) 



AOLFR111 sequences: 
MCYIYUFKKWTLIFYTSLLL^ 

GNVLIINIITTLDHHLHTPVYFFLKNLSFLDLCLISVTAPKS^ 
5 5 ASAELLLLTVMSFDRYTAICHPLHYDVIM^ 

SNMVHQFFCDIPQLLAISCSENLIREL^ILINVVLDFCCFIV^ 



~z~~~ — 
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ATGGAAAGAATCAACCACACCAGCAGTGTCTCCGAGTTTATCCTCCTGGGACTCTCCTCCC 
GGCCTGAGGACCAAAAGACACTCTTTGTTCTCTTCCTCATCGTGTACCTGGTCACCATAAC 
AGGGAACCTGCTCATCATCCTGGCCATTCGCTTCAACCCCCATCTTCAGACCCCTATGTATT 
TCTTCTTGAGTTTTCTGTCTCTCACTGATATTTGCTTTACAACAAGCGTTGTCCCCAAGATG 
5 CTGATGAACTTCCTGTCAGAAAAGAAGACCATCTCCTATGCTGGGTGTCTGACACAGATGT 
ATTTTCTCTATGCCTTGGGCAACAGTGACAGCTGCCTTCTGGCAGTCATGGCCTTTGACCG 
CTATGTGGCCGTCTGTGACCCTTTCCACTATGTCACCACCATGAGCCACCACCACTGTGTCC 
TGCTGGTGGCCTTCTCCTGCTCATTTCCTCACCTCCACTCACTCCTGCACACACTTCTGCTG 
AATCGTCTCACCTTCTGTGACTCCAATGTTATCCACCACTTTCTCTGTGACCTCAGCCCTGT 
10 GCTGAAATTGTCCTGCTCTTCCATATTTGTCAATGAAATTGTGCAGATGACAGAAGCACCT 
ATTGTTTTGGTGACTCGTTTTCTCTGCAT^ 
TCTCAAGATTCCCTCTACTTCTGGGAAACGCAAAGCCT^ 

CCGTGGTGACGCTCTTTTATGGAAGCATCTTCTGTGTCTATTTACAGCCCCCATCCACCTAC 
GCTGTCAAGGACCACGTGGCAACAATTGTTTACACAGTTTTGTCATCCATGCTCAATCCTT 
15 TTATCTACAGCCTGAGAAACAAAGACCTGAAACAGGGCCTGAGGAAGCTTATGAGCAAGA 
GATCCTAG (SEQ ID NO; 210) 



AOLFR115 sequences: 

MEGFYLRRSHELQGMGKPGRWQTTVSDFLLLGLSEWPEEQPLLFGIFLGMYLV 
20 LAISSDPHLHTPMYFFLANLSLTDACFTSASIPKMLANIHTQSQIISYSGCLAQLYFLLMFGGLD 
NCLLAVMAYDRWAICQPLHYSTSMSPQLCALMLGVCWVLTNCPALMHTLLLTRVAFCAQK 
AIPHFYCDPSALLKLACSDTHVNELMIITMGLLFLTVPLLLIWSYVRIFWAW 
FSTCGSHLTVVLLFYGSLMGWLLPPSTYSTERE 
KLFVSGKTFFL (SEQ ID NO: 21 1) 

25 

ATGGAAGGTTTTTATCTGCGCAGATCACACGAACTACAAGGGATGGGAAAACCAGGCAGA 
GTGAACCAAACCACTGTTTCAGACTTCCTCCTTCTAGGACTCTCTGAGTGGCCAGAGGAGC 
AGCCTCITCTGTTTGGCATCTTCCTTGGCATGTACCTGGTCACCATGGTGGGGAACCTGCTC 
ATTATCCTGGCCATCAGCTCTGACCCACACCTCCATACTCCCATGTACTTCTTTCTGGCCAA 

30 CCrGTCATTAACTGATGCCTGTTTCACTTCTGCCTCCATCCCCAAAATGCTGGCCAACATTC 
ATACCCAGAGTCAGATCATCTCGTATTCTGGGTGTCTTGCACAGCTATATTTCCTCCTTATG 
TTTGGTGGCCTTGACAACTGCCTGCTGGCTGTGATGGCATATGACCGCTATGTGGCCATCT 
GCCAACCACTCCATTACAGCACATCTATGAGTCCCCAGCTCTGTGCACTAATGCT 
GTGCTGGGTGCTAACCAACTGTCCTGCCCTGATGCACACACTGTTGCTGACCCGCGTGGCT 

35 TTCTGTGCCCAGAAAGCCATCCCTCATTTCTATTGTGATCCTAGTGCTCTCCT 

CTGCTCAGATACCCATGTAAACGAGCTGATGATCATCACCATGGGCTTGCTGTTCCTCACT 
GTTCCCCTCCTGCTGATCGTCTTCTCCTATGTCCGCATTTTCTGGGCTGTGTT^ 
ATCTCCTGGAGGGAGATGGAAGGCCTTCTCTACCTGTGGTTCTCATCTCACGGTGGTTCTG 
CTCTTCTATGGGTCTCTTATGGGTGTGTATTTACTTCCTCCATCAACTTACTCTACAGAGAG 

40 GGAAAGTAGGGCTGCTGTTCTCTATATGGTGATTATTCCCACGCTAAACCCATT 
AGCTTGAGGAACAGAGACATGAAGGAGGCTTTGGGTAAACTTTTTGTCAGTGG 
TTCTTTTTATGA (SEQ ID NO: 212) 



AOLFR116 sequences: 

45 MDEANHSWSEFWLGLSDSRKIQLLLFLFFSVFW 

LSIINLWCSSTAPKMIYDLFRKHKTISFGGCWQIFFIHAVGGT^ 

YLTlMNPQRCILFLVISWnGIfflSVIQLAF 

TANSGFISLASFLILHSYIFILVTVQKKSSGGIFK^ 

KPLAIFDAVITPVLNPVIYTFRNKEMMVAMRRRCSQFV^ (SEQ ID NO: 213) 

50 

ATGGATGAAGCCAATCACTCTGTGGTCTCTGAGTTTGTGTTCCTGGGACTCTCTGACTCGC 
GGAAGATCCAGCTCCTCCTCTTCCTCTTTTTCTCAGTGTTCTATGTA^ 
AATCTCCTCATTGTGCTAACTGTGACCTCTGACCCT 
GCTGGCCAACCTTTCCATCATCAATTTGGTATTTTGTTCCTCCACAGCT 
5 5 ATGACCTTTTCAGGAAGCACAAGACCATCTCTTTTGGGGGCTGTGTAGTTC^ 

TATCCATGCAGTTGGGGGAACTGAGATGGTGCTGCTCATAGCCATGGCTTTTGACCGATAT 
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TTGCCAGTTGGTTCTGGCATGGCTTGGAATGGGGAGTGATCTAAGTCTTATTATACTGTCA 
TATATTTTGATTCTGTACTCTGTACTTAGACTGAACTCAGCTGAAGCTGCAGCCAAGGCCC 
TGAGCACTTGTAGTTCACATCTCACCCTC^ 

TCAGTGACTCATCTGACAGAGATGAAGGCTACTTTGATTCCAGTTCTACTTAATGTGTTGC 
5 ACAACATCATCCCCCCITCCCTCAACCCTACAGTTTATGCACTTCAGACCAAAGAACTTAG 
GGCAGCCTTCCAAAAGGTGCTGTTTGCCCTTACAAAAGAAATAAGATCTTAG (SEQ ID NO: 
218) 



AOLFR119 sequences: 

10 MPLFNSLCWFPTIHVTPPSFILNGIPGLERV^ 

MYFFFGHALSLIDLLTCTTTLPNALCIFWFSLKEINFNACLAQMFFVHGFTGVESGV 
RYIAICYPLRYATTLTNPILAKAELATPLRGVLLMIPFPFLVK^ 

SCASIKVNVIYGLMVALLIGWDICCISLSYTLILKAAISLSSSDARQKAFSTCTAmSAin 
FFTFFAHRFGGHTIPPSLHIIVANLYLLLPPTLNPIVYGVKTKQIRKSVIKFFQGDKGAG (SEQ ID 
15 NO: 219) 



ATGCCTCTATTTAATTCATTATG 

TCITAATGGAATACCTGGTCTGGAAAGAGTACATGTATGGATCTCCCTCCCACTCTGCACA 
ATGTACATCATCTTCCTTGTGGGGAATCTTGGTCTTGTGTACCTCATTTATTATGAGGAGTC 

20 CTTACATCATCCGATGTATTTTTTTTTC 

CACCACCACTCTACCCAATGCACTCTGCATCTTCTGGTTCAGTCTCAAA 
ATGCTTGCTTGGCCCAGATGTTCTTTGTTCATGGGTTCACAGGTGTGGAGTCTGGGGTGCT 
CATGCTCATGGCTCTAGACCGCTATATAGCCATTTGCTACCCTTTGCGTTATGCTACCACAC 
TCACCAACCCTATCATTGCCAAGGCTGAGCTTGCCACCTTCCTGAGGGGTGTATTGCTGAT 

25 GATTCCTTTCCCATTCTTGGTTA^ 

CGTACTGCGACCACATGTCTGTAGTAAAGCTATCTTGTGCCAGCATCAAGGTCAATGTAAT 
CTATGGTCTAATGGTTGCTCTCCTGATTGGAGTGTTTGACATTTGTTGTATATCT 
ACACTTTGATCCTCAAGGCAGCGATCAGCCTCTCTTCATCAGATGCTCGGCAGAAGGCTT^ 
CAGCACCTGCACTGCCCATATATCTGCCATCATCATCACCTATGTTCCAGCATTCTTCACTT 

30 TCTTTGCCCACCGTTTTGGGGGACACACAATTCCCCCTTCTCTTCACATCATTGTG 
CTTTATCTTCITCTTC^ 

ACGCAAGAGTGTCATAAAGTTCTTCCAGGGTGATAAGGGTGCAGGTTGA (SEQ ID NO: 220) 



AOLFR120 sequences: 

35 MQPYTKNWTQVTEFVMMGFAGIHEAHLLFFILFLTMYLFTLVE^ 

FLTHLSCLEIWYTSVTVPKMLAGFIGVI)^ 

VAICMPLHYGAFVSWGTCIRLAAACWLVGFLTC 

CSDVTWKETVDFLVSLA\aLASSMV^ 

YGTLFFMYVQTKVTSSINFNKWSVFYSWTC 
40 (SEQ ID NO: 221) 



ATGCAACCATATACCAAAAACTGGACCCAGGTAACTGAATTTGTCATGATGGGCTTTGCTG 

GCATCCATGAAGCACACCTCCTCTTCTTCATACTCTTCCTCACCATGTACCTGT^ 

GTGGAGAATTTGGCCATCATTTTAGTGGTGGGTTTGGACCACCGACTACGGAGACCCATGT 

45 ATTTCTTCCTGACACACITGTCCTGCCTTGAAATCTGGTACACT 

ATGCTGGCTGGTTTTATTGGGGTGGATGGTGGCAAGAATATCTCTTAT^ 
CCCAGCTCTTCATCTTCACCTTTCTTGGGGCAACTGAGTGTTTCCTACT^ 
TATGATCGTTATGTGGCCATTTGTATGCCTCTCCACTATGGGGCTTTTGTGTCCT 
CTGCATCCGTCTGGCAGCTGCCTGTTGGCTGGTAGGTTTCCTCACACCCATCTTGCCAATCT 

50 ACCTCTTGTCTCAGCTAACATTTTGTGGCC^ 

TCACCCTTGCTAGCCTTGTCGTGCTCAGATGTC^ 

TGTCTCTGGCTGTGCTACTGGCCTCCTCTATGGTCATTGCTGTGTCCTATGGCAACATCGTC 
TGGACACTGCTGCACATCCGCTCAGCTGCTGAGCGCTGGAAGGCCTTCTCTACCTGTGCAG 
CTCACCTGACTGTGGTGAGCCTCTTCTATGGCACTCTTTTCTTTATGT^ 
55 GTGACCTCCTCCATCAACTTCAACAAGGTGGTATCT 
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mmlpfcgnnvidhitceilallklvcsdct 
grjoj^stcsahsiwilfygsalfmymkj>kskn™ 
keavkkvlsrhlhllkm (seq id no: 227) 

5 atgtacagatttacagattttgatgtatcaaacatttcaatttacctgaatcatgtcctttt 
ctatactacccagcaggcaggtgacctagaacacatggagacaagaaattactctgccat 

tctgcctcatcatgtacatgataatcctcctgggaaatagcctcctcattatcatcaccatc 
ttggattctcgcctccatactcccatgtatttct^ 

10 ctgttacacatcctcatccattcctccaatgcttattatatttatgtctgagagaaaatcca 
tctccttcattggctgtgctctgcagatggttgtgtcccttggcttgggctccactgagtgt 
gtcctcctggctgtgatggcctatgaccactatgtggccatctgcaacccactgaggtact 
ccatcatcatgaacggagtgctgtatgtgcaaatggctgcatggtcctggatcataggctg 
tctgacctccctattgcaaacagttc 

15 attgatcatattacctgtgaaattttgg 

caatgtgcttatcatgacagtgacaaatattgtttcactggtgattcitctact 
tcatctcctatgtgtttattctctcttccatcctgagaattaattgtgctgagggaagaaag 
aaagccttctctacctgttcagcgcactcgattgtggtcatcttattctacggttcagccct 
ttttatgtacatgaaacccaagtcaaagaacactaatacatctgatgagattattgggct 

20 tcttatggagtggtaagcccaatgttaaatcccatcatctatagcctcaggaataaagagg 
tcaaagaggctgtaaagaaagtcctgagcagacatctgcatttattgaaaatgtga (seq 

ID NO: 228) 



AOLFR124 sequences: 

25 MNHSWTEFIILGLTKKPELQGra 

DIICITSIIPKMLGTMLTSENTISYAGCMSQLFLFTWSLGAEMVLFT^ 
VMNHHMCVALLSMVMALWTNSWW 

MVWADITLAIGDFILTCISYGFIIVAILmTV^GKRKAFSTCSSHLTW 
YTFERDKWAALYTLVTPTLNPMVYSFQNREMQAGIRXWAFLKH (SEQ ID NO: 229) 

30 

ATGAATCACAGCGTTGTAACTGAGTTCATTATT 

AGGGAATTATCTTCCTCTTTTTTCTCATTGTCTATCTTG 

ATCATCATTGCCAAAATCTATAACAACACC^ 

ACTGGCTGTTGTGGACATCATCTGCACAACAAGCATCATACCGAAGATGCTGGGGACCAT 
35 GCTAACATCAGAAAATACCATTTCATATGCAGGCT 

TGGTCTCTGGGAGCTGAGATGGTTCTCTTCACCACCATGGCCTATGACCGCTATGTGGCCA 
TTTGTTTCCCTCTTCATTACAGT^ 

ATGGTCATGGCTATTGCAGTCACCAATTCCTGGGTGCACACAGCTCTTATCATGAGGTTGA 
CTTTCTGTGGGCCAAACACCATTGACCACTTCTrCTG 
40 TCCTGTAGCCCTGTAAGAATCAATGAGGTGATGGTGTATGTTGCTGATATTACCCTGGCCA 
TAGGGGACTTTATTCTTACCTGCATCTCCT^ 

CGCACAGTAGAAGGCAAGAGGAAGGCCTTCTCAACATGCTCATCTCATCTCACAGTGGTG 
ACCCTTTACTATTCTCCTGTAATCTACACCTATATCCGCCCTGCTTCCAGCT 
AAGAGACAAGGTGGTAGCTGCACTCTATACTCTTGTGACTCCCACATTAAACCCGATGGTG 
45 TACAGCTTCCAGAATAGGGAGATGCAGGCAGGAATTAGGAAGGTGTTTGCATTTCTGAAA 
CACTAG (SEQ ID NO: 230) 



AOLFR125 sequences: 
MTNQTQMMEFLLVTIFTENWV^ 
50 LSFLDLCLISATWKSn.NSVASTDSISFLGCVLQLFLVVLIAGSEIGILTAMSYDRYAAICCPLHC 
EAVMSRGLCVQLMAI^WLNRGALGLLYTAGTFSLNFYGSDELHQFFCDWALLKLTCSK^ 
ISVSVAIGVC^AFSCLVCrV^SYVYIFSAVLRISQRQRQSKAFSNCW 

KPGSDAPSILDLLVSWYSVAPPTLNPVTYCLKNKDIKSAI^KVX (SEQ ID 

NO: 231) 

55 
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GGCATATGATCGCTATGTAGCCATATGCAAACCTTTACTATATCCAGTGATTATGAACAAT 
TCACTATGCATACGGCTGTTAGCCTTCTCATTTTTAGGTGGCTTCCTCCATGCCTTAATTCA 
TGAAGTCCTTATATTCAGATTAACCTTCTGCAATC 
ATATTATACCACTGTTTATGATTTCCTGTACTC 
5 TTTTGTCTGGCTCAATTCAGGTATTC^ 

CTTTTCACAATCCTAAAAAAGAAGTCTGTTAGAGGCGTAAGGAAAGCCTTTTCCACCTGTG 
GAGCCCATCTCTTATCTGTCTCTTTATATTATGGCCCACTTATCTTCATGTATTTGCGCCCT 
GCATCTCCACAAGCAGATGACCAAGATATGATAGACTCTGTCTTTTATACAATCATAATTC 
CTTTGCTAAATCCCATTATCTACAGTCTGAGAAATAAACAAGTAATAGATTCATTCACAAA 
1 0 AATGGTAAAAAGAAATGTTTAG (SEQ ID NO: 236) 



AOLFR128 sequences: 

METQNLTVVTEFILLGLTQSQDAQLLWVLVLIFYLIILPGNFLIIFTK 
LLDASYSFIVWRMLVDFLSEKKVISYRSCITQL^ 
15 STIMNPRACYALSLVLWLGGFfflSIVQVALILHLPFCGPNQLDNFFCDWQVIKIJi 
LMVSNSGLLSLLCFLGLLASYAVILCRIREHSSEGKSKAISTCTTHIIIIFLNff 
ADKWSLFHTVIFPLMNPVIYTLRNQEVKASMRKLLSQHMFC (SEQ ID NO: 237) 



ATGGAAACACAGAACCTCACAGTGGTGACAGAATTCATTCTTCTTGGTCTGACCCAGTCTC 
20 AAGATGCTCAACITCTGGTCTTTGTGCTAG 
AATTTCCTCATCATTTTCACCATAAAGT^^ 

TCTGGGCAACTTGGCCTTACTGGATGCATCCTACTCCTTCATTGTGGTTCCCAGGATGTTG 
GTGGACTTCCTCTCTGAGAAGAAGGTAATCTCCT^ 

TCTTGCATTTTCTTGGAGCGGGAGAGATGTTCCTCCTCGTTGTGATGGCCTrTGACCGCTA^ 
25 ATCGCCATCTGCCGGCCTTTACACTATTCAACCATCATGAACCCTAGAGCCTGCTATGCAT 
TATCGTTGGTTCTGTGGCTTGGGGGCTTTATCCATT^ 

CACTTGCCTTTCTGTGGCCCAAACCAGCTCGATAACTTCTTCTGTGATGTTCCACAGGTC 
CAAGCTGGCCTGCACCAATACCTTTGTGGTGGAGCTTCTGATGGTCTCCAACAGTGGCCTG 
CTCAGCCTCCTGTGCTTCCTGGGCCTTCTG 
30 GGAGCACTCCTCTGAAGGAAAGAGCAAGGCTATTTCCACATGCACCACCCATATTATCATT 
ATATTTCTCATGTTTGGACCTGCTATTTTCATCTACACTTGCCCCTTCCAGG 
TGACAAGGTAGTTTCTCTTTTCCATACTGTCATCTTTCCTTTGATGAACCCT 
CGCTTCGCAACCAGGAGGTGAAAGCTTCCATGAGGAAGTTGTTAAGTCAACATATGTTT^ 
CTGA (SEQ ID NO: 238) 

35 

AOLFR129 sequences: 

MALYFSLILHGMSDLFFLSTGHPRASCRMEAMKLLNQSQVSEFILLGLTSSQDVEFLLFALFS^ 
YWTVLGNLLITVTVFNTPNLNTPMYFL^ 

QffLLHLLGGVEMVLLVSMAFDRWAICOLHYMTIMNKKVCVLLVVT 
40 AVNLPFCGPNVAH3SIFCDLPLVTKIA 

GQSKARSTLTAHIT\^LFFGPCIFIYW^ 
KLWRAFVNSREDT (SEQ ID NO: 239) 



ATGGCTCTTTATTTTTCACTCATACTCCATGGTATGAGTGATCTTT^ 
45 TCATCCAAGAGCGAGCTGTAGGATGGAGGCCATGAAACTATTAAATCAATCTCAAGTGTC 

AGAATTCATTTTGCTGGGACTGACCAGCTCCCAGGATGT^ 

TCTCGGTTATCTATGTGGTCACAGTTTTGGGTAACCTTCITATTAT^ 

ACCCCTAACCTGAATACTCCCATGTATTTTCT 

CCTTGCTTCTTTTGCCACCCCTAAGGTGATTCTG 
50 TCTTTTGCTGGGTGCTTCACTCAGATATTTCTCCTTCACTTACTGGGTG 

ACTGTTGGTCTCCATGGCTTTTGACAGATATGTGGCCATTTGTAAGCCCCTACACTACATG 

ACCATCATGAACAAGAAGGTATGTGTTTTGCTTGTAGTGACCTCATGGCTCTTGGGTCT 

TTCACTCAGGGTTTCAGATACCATTTGCTGTGAACTTGCCCTTT^ 

GACAGCATTTTTTGTGACCTCCCTTT 
55 ACAGGTAGTCATTGTTGCCAACAGTGGCATAATCTCCCTGAGCTGTTTCATTATTTTGC 

TCTCCTACAGTCTGATCCTCATAACCATTAAGAACCACTCTCCTACTGGGCAATCTAAAGC 
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WQVCTVLVGIAWVGGFMHSFAQILLIFHLLFCGPNVINHYPCDLVPLLKLACSDTFLIGLLIVA^ 
GGTLSVISFGVLLAS^VILLHLRTWSSEGWCKALSTCGSHFAVVILFFGPCVFNSLRPSTTLPI 
DmVAVFYTVITAILNPVlYSLRNAEMRKAMKIlLWrRTLRLNEK (SEQ ID NO: 245) 

5 ATGACTGAATTCATTTTTCTGGTACTTTCTCCCAACCAGGAGGTGCAGAGGGTTTGCT^ 

TGATATTTCTGTTCTTGTACACAGCAATTGTGCTGGGGAATTTCCTCATTGTGCTCACTGTC 
ATGACCAGCAGAAGCCTTGGTTCCCCCATGTACTTCTTCCTCAGCTACCTCTCCTTCATGGA 
GATCTGCTACTCCTCCGCTACAGCCCCCAAACTCATCTCAGATCTGCTGGCTGAAAGGAAA 
GTCATATCTTGGTGGGGCTGCATGGCACAGCTTTTCTTCTTGCACTTCTTTGGTGGCACTGA 

10 GATTTTCCTGCTCACTGTGATGGCCTATGACCACTATGTGGCCATCTGCAAGCCCCTCAGC 
TACACCACCATCATGAACTGGCAGGTGTGTACTGTCCTTGTAGGAATAGCATGGGTGGGA 
GGCTTCATGCATTCCTTTGCACAAATCCTTCTCATCTTCCACCTGCT(nTCTGTGGCCCC^ 
TGTGATCAATCACTATTTCTGTGACCTAGTTCCCCTTCTCAAACTTGCCTGCTCTGACACCT 
TCCTCATTGGTCTGCTGATTGTTGCCAATGGAGGCACCCTGTCTGTGATCAGTTTTGGGGT 

15 CCTCTTAGCATCCTATATGGTCATCTTGCTCCATCTGAGAACCTGGAGCTCTGAAGGGTGG 
TGCAAAGCCCTCTCCACCTGTGGGTCCCATTTCGCTGTGGTTATCTTGTTCTTTGGGCCCTG 
CGTCTTCAACTCTCTGAGGCCTTCTACCACTCTGCCCATAGACAAGATGGTGGCTGTGTTCT 
ACACAGTGATAACCGCGATCCTGAACCCTGTCATCTACTCTCTGAGAAATGCTGAAATGAG 
GAAGGCCATGAAGAGGCTGTGGATTAGGACATTGAGACTAAATGAGAAATAG (SEQ ID 

20 NO: 246) 



AOLFR134 sequences: 
MTTULEVT)NHTVTTRFILL^ 

SHLSFLEMWYVTVISPmLVDFLSHDKSISFNGCMTQL^ 
25 NPLRYPVIMTNQLCGTLAGGCWFCGLMTAMIKMWIAQLHYCGMPQINH^ 

DASQAEMVDFFLALMVIAIPLCVVVASYAAILATILR1PSAQGRQKAFSTCASHLTVVILFYSMT 

LFTYARPKLMYAYNSNKVVSVLYTVIWLLNPIIYCLRNHEVKAAL 

S (SEQ ID NO: 247) 



30 ATGACCACCATAATTCTGGAAGTAGATAATCATACAGTGACAACACGTTTCATTCTTCTGG 
GGTTTCCAACACGACCAGCCTTCCAGCTTCTCTTTT^ 

CTGACACTGCTGGAGAATCTTCITATCATCnTAGCTATCCACAGTGATGGGCAGCTGCATA 
AGCCCATGTACTTCTTCTTGAGCCACCTCTCCTTCCTGGAGATGTGGTATGTCACAGTCATC 
AGCCCCAAGATGCTTGTTGACTTCCTCAGTCATGACAAGAGTATTTCCTTCAATGGCTGCA 
35 TGACTCAACTTTACTTTTTTGTGACCTTTGTCTGCACTGAGTACATCCTTCT^ 

GCCTTTGACCGCTATGTAGCCATTTGTAATCCACTACGCTACCCAGTCATCATGACCA^ 

AGCTCTGTGGCACACTGGCTGGAGGATGCTGGTTCTGTGGACTCATGACTGCCATGATTAA 

GATGGTTTTTATAGCACAACTTCACTACTGTGGC^ 

ATATCTCTCCACTCCTTAACGTCTCCTGTGAGGATGCCTCACAGGCTGAGATGGTGGACTT 
40 CTTCTTGGCCCTCATGGTCATTGCTATTCCTCTTTGTGTTGTGGTGGCATCCTACGCTGCTA 
TCCTTGCCACCATCCTCAGGATCCCTTCTGCTCAGGGCCGCCAAAAGGCATTCTCCACCTG 
TGCCTCCCACCTGACCGTCGTAATTCTCTTCTATTCCATGACACTTTTCACCTATGCCCGTC 
CCAAACTCATGTATGCCTACAATTCCAACAAAGTGGTATCTGTTCTCTACACT 
CCACTCCTCAACCCCATCATTTACTGTCTGAGGAACCATGAAGTAAAGGCAGCCCTCAGAA 
45 AGACCATACATTGCAGAGGAAGTGGGCCCCAGGGAAATGGGGCTTTCAGTAGTTAA(SEQ 
ID NO: 248) 



AOLFR135 sequences: 

MIFPSHDSQAFTSVDMEVGNCTILTEFILLGFSADSQW 
50 DSHLHTPMYTFIGNLSFLDFWYTSVYTPKIL^ 
AAMAYTDRHAAICOTLLYSGTMSTA 
DAPPLVmSCTNTRVYEKVLLGW^ 
ISVMLFYGSLLFMYSRPSSTYSLERDKVAALFYTVIOT^ 
T (SEQ ID NO: 249) 

55 
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A (SEQ ID NO: 250) 

FKPPSSNSLDQEKVSSVFYT ATGGT rTAACACAGCAAG 
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GTGGCCATCTGTCATCCTCTACATTATGCCACCATCATGACTCAGAGCCAGTGTGTCATGC 
TGGTGGCTGGGTCCTGGGTCATCGCTTGTGCGTGTGCTCTTTTGCATACCCTCCTCCTGGCC 
CAGCTTTCCTTCTGTGCTGACCACATCATCCCTCACTACTTCTGTGACCTTGGTGCCCTGCT 
CAAGTTGTCCTGCTCAGACACCTCCCTCAATCAGTTAGCAATCTTTACAGCAGCATTGACA 
5 GCCATTATGCTTCCATTCCTGTGCATCCTGGTTTCTTATGGTCACATTGGGGTCACCATCCT 
CCAGATTCCCTCTACCAAGGGCATATGCAAAGCCTTGTCCACTTGTGGATCCCACCTCTCA 
GTGGTGACTATCTATTATCGGACAATTATTGGTCTCTATTTTCTTCCCCCATCCAGCAACAC 
CAATGACAAGAACATAATTGCTTCAGTGATATACACAGCAGTCACTCCCATGTTGAACCCA 
TTCATTTACAGTCTGAGAAATAAAGACATTAAGGGAGCCCTAAGAAAACTCTTGAGTAGG 
1 0 TCAGGCGCAGTGGCTCATGCCTGTAATCTCAGCACTTTGGGAGGCTGA (SEQ ID NO: 254) 



AOLFR138 sequences: 

MLNFTDVTEFILLGLTSRREWQVLFFIWLWYIITWGNIGMMLLIKV 
FVT)VWFSSNVTPKMLENLFSDKKTISYADCLAQCFFFIAL\^ 
15 GSKMSRGVCIRLITFPYIYGFLTSLTATLWT^ 

TMLILAGINFTYSLTVinSYLFILIAILRMRSAEGRQKAFSTCGSOT 
ESVEQGmVAWYTTVIPMLWMIYSLRNKDVKKAM (SEQ ID NO: 255) 



ATGCTCAATTTCACCGATGTGACAGAGTTCATTCTTTTGGGGCTAACGAGCCGTCGGGAAT 
20 GGCAAGTTCTCTTCTTCATCGTTTTTCTTGTGGTCTACATTATCAC 
GGCATGATGTTGTTAATCAAGGTCAGTCCTCAGCT 

GTCACTTGTCATTTGTTGATGTGTGGTTTTCTTCCAATGTCACCCCTAAAATG^ 
CTGTTATCAGATAAAAAAACAATTTC^^ 

TGCTCTTGTCCATGTGGAAATTTTTATTCTTGCTGCGATTGCCTTTGATAGA 
25 TTGGAAATCCTTTGCTTTATGGCAGCAA 
TTTCCCTTACATTTATGGTTTTCTC 
ACTTCTGTGGAAAAATTGAGATCAACCATTTCT^ 
GGCCTGTGCCGGGACCTTTGTAAAAGAATATACAATGCT 

ACATATTCCCTGACTGTAATTATCATCTCTTACTTATTCATCCTCATTGCCATTCTGCGAAT 
30 GCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCCACATGTGGGTCCCATCTGACAGCTGT 
CATCATATTCTATGGTACTCTGATCTTCATGTATCTCAGACGTCCCACAGAGGAGTCTGTG 
GAGCAGGGGAAGATGGTGGCTGTGTTCTATACCACAGTGATCCCCATGTTGAATCCCATGA 
TCTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTGATCAGCAGATCAT 
GTTAA (SEQ ID NO: 256) 

35 

AOLFR139 sequences: 

MGFPGfflSWQHWLSLPLALLYLLALSANILILIIINKEAALHQPMYYFLGILA 
KILAILWFNAJCTISLLECFAQMYAfflCT^ 
GFMALRNSLCLISWL1^\AQRHYCSQNQIEHCLCSNLGV^ 
40 DLGLHLSYALILYSVLKLNSPEAASKALSTCTSHL^^ 

HNVIPPALNPMVYALKNKELRQGLYKVLRLGVKGT (SEQ ID NO: 257) 



ATGGGATTCCCTGGCATTCACAGTTGGCAGCACTGGCTCTCCCTGCCCCTGGCTCTGCTCT 
ACCTCTTAGCTCTCAGTGCCAACATCCTTATCCTGATCATCATCAACAAAGAGGCAGCA^ 
45 GCACCAGCCTATGTACTATTTCCTGGGCATCTTGGCTATGGCAGACATAGGCCTGGCTACC 
ACCATCATGCCTAAGATTTTGGCCATCTTATGGTTCAATGCTAAGACCATCAGTCTCCTGG 
AGTGCTTTGCTCAGATGTATGCCATACATTGCT^ 

CTGCATGGCTATTGATAGATATGTAGCCATTTGTCGACCGCTACGATATCCATCAATCATC 

ACTGAATCITITGTTTTC^ 
50 TCTCAGTGCCTCTGTTGGCTGCCCAGAGGCATTACTGCTCCCAGAATCAAATTGAGCACTG 

TCTTTGTTCTAACCTTGGAGTCACTAGCCT^ 

AACCAGGTCCTTTTGGCTTGGACACTCATGGGAAGTC^ 

ATGCTCTAATACTTTACTCTGTCCTGAAGCTGAACT 

AAGTACCTGCACCTCCCACCTCATCTTAATCCTTTTCTTCTACAC^ 
55 CCATTACTCGTAGTACAGGAATGAGAGTTCCCCTTATTCCAGTTCTACTTAATGTGCTACA 
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AOLFR143 sequences: 

MLGLNGTPFQPATLQLTGIPGIQTGLTWVALIF 
SMLALM)LGVSFSTLPTVISTFCFNYNHVAF^ 

PLRYVTVLTHNRILAMGLGILTKSFTTLFPFPFVVKRLPFCKGNVLHHSYCLHPDLMKVACGDI 
5 HVNNIYGLLVIIFTYGMDSTFILLSYALILRAML\^ 

MIHRFWKSAPPWHVMMSNWLFVPPMLOT (SEQ ID NO: 

263) 



ATGCTGGGTCTCAATGGCACCCCCTTCCAGCCAGCAACACTCCAGCTGACAGGCATTCCTG 
10 GGATACAAACAGGCCTCACCTGGGTTGCCCTGATTTTCTGCATCCTCTACATGATCTCCA^ 
GTAGGTAACCTCAGCATTCTCACTCTGGTGTTTTGGGAGCCTGCTCTGCATCAGCCCATGT 
ACTACTTCCTCTCTATGCTCGCTCTCAATGATC 
GTGATTTCTACTTTCTGCTTCAACTACAACC^ 

GTTCTTCATCCACACTTTCTCCTTCATGGAGTCAGGCATACTGCTGGCCATGAGCTTGGATC 
15 GCTTTGTGGCTATTTGTTATCCATTACGCTATGTCACTGTGCTCACTCACAACCGTATAT^ 
GCTATGGGTCTGGGCATCCTTACCAAGAGTTTC^ 

GAAACGACTGCCCTTCTGCAAAGGCAATGTTTTGCATCACTCCTACTGTCTCCATCCAGAT 
CTCATGAAAGTAGCATGTGGAGACATCCATGTTAAC 
TTTTTACCTATGGTATGGACTCAACTTTCATCCTGCITTC 
20 ATGCTGGTCATCATATCCCAGGAACAGCGGCTCAAGGCACTCAACACCTGCATGTCACACA 
TCTGTGCAGTGCTGGCCTTTTATGTGCCCATAATTGCTGTCTCCATGATTCACCGCT^ 
AAAAGTGCTCCACCTGTTGTTCATGTCATGATGTCCAATGTCTACCTGTTTGTACCACCCAT 
GCTCAACCCTATCATCTACAGTGTGAAAACCAAGGAGATCCGCAAAGGGATTCTCAAGTTC 
TTCCATAAATCCCAGGCCTGA (SEQ ID NO: 264) 

25 

AOLFR144 sequences: 

MGLFNVTHPAFFLLTGIPGLESSHSWLSGPLCVMYAVALGGNTVILQAVRVEPSLHEPMYYFL 
SMLSFSDVMSMATLPTVLRTFCLNARMTO 

PLRYATVLTTEVIAAMGLGAAARSFITLFPLPFLIKRLPICRSNVLSH^ 
30 NSIYGLFVLVSTFGMDLFFIFLSYVLILRSVMATASREERLKALNTCVSmLAVLAFYW 

TVHRFGKJ^WCYmVLMSNVYLFVPPVLNPLIYSAKTKEIIUL\IFRMFHHIKI (SEQ ID NO: 265) 



ATGGGGTTGTTCAATGTCACTCACCCTGCATTCTTCCTCCTGACTGGTATCCCTGGTCTGGA 
GAGCTCTCACTCCTGGCTGTCAGGGCCCCTCTGCGTGATGTATGCTGTGGCCCTTGGGGGA 
35 AATACAGTGATCCTGCAGGCTGTGCGAGTGGAGCCCAGCCTCCATGAGCCCATGTACTACT 
TCCTGTCCATGTTGTCCTTCAGTGATGTGGCCATATCCATGGCCACACTGCCCACTGTACTC 
CGAACCTTCTGCCTCAATGCCCGCAACATCA 
TATTCACTTCTTCTCCATGATGG^ 

TGGCCATTTGTGACCCCTTGCGCTATGCAACTGTGCTCACCACTGAAGTCATTG 
40 GGGTTTAGGTGCAGCTGCTCGAAGCTTCATCACCCT1TTCCCT 

GGCTGCCTATCTGCAGATCCAATGTTCTTTCTCACTCCTACTGCCTGCACCCAGACATGAT 

AGGCTTGCCTGTGCTGATATCAGTATCAACAGCATCTATGGACTCITrGTTCriTG 

CTTTGGCATGGACCTGTTTTTTATCITCCTCTC 

CCACTGCTTCCCGTGAGGAACGCCTCAAAGCTCTCAACACATGTGTGTCACATATCCT 
45 TGTACTTGCATTTTATGTGCCAATGATTGGGGTCTCCACAGTGCACCGCTTTGGGAAGCAT 
GTCCCATGCTACATACATGTCCTCATGTCAAATGTGTACCTATTTGTGCCTCCTGTGCTCAA 
CCCTCTCATTTATAGCGCCAAGACAAAGGAAATCCGCCGAGCCATTTTCCGCATGTTTCAC 
CACATCAAAATATGA (SEQ ID NO: 266) 
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^ Wm ' m ^rr.TCCMCATrACrCAGTtTAG 
ATOTCAGTCCAATATTOS^ 




20 GCCGTGCCTTTCAG^ 

25 ID NO: 268 
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35 atgtcccacgtga— 

35 GATirGAGOCCTC^ACATCTC^^^^^Q^^Q^cC^^CT^^^^^^^CCACA 
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LAHRFGHNVSRTFHIMFANLYIVIPPALNPMVYGVKTKQIRDKVILLFSKGTG (SEQ ID NO: 
271) 



ATGCCATCTGCCTCTGCCATGATCATTTTCAACCTGAGCAGTTACAATCCAGGACCCTTCAT 
5 TCTGGTAGGGATCCCAGGCCTGGAGCAATTCCATGTGTGGATTGGAATTCCCTTCTGTATC 
ATCTACATTGTAGCTGTTGTGGGAAACTGCATCCTTCTCTACCTCATTGTGGTGGAGCATA 
GTCTTCATGAACCCATGTTCTTCTTTCTCTCCATGCTGGCCATGACTGACCTCATCTTGTCC 
ACAGCTGGTGTGCCTAAAGCACTCAGTATCTTTTGGCTAGGGGCTCGCGAAATCACATTCC 
CAGGATGCCTTACACAAATGTTCTTCCTTCA 

10 ATGGCCATGGCATTTGATCACTATGTAGCTATCTGTTCTCCCTTGAGATATACCACCATCTT 
GACTCCCAAGACCATCATCAAGAGTGCTATGGGCATCTCCTTTCGAAGCTTCTGCATCATC 
CTGCCAGATGTATTCTTGCTGACATGCCTGCCTTTCTGCAGGACACGCATCATACCCCACA 
CATACTGTGAGCATATAGGTGTTGCCCAGCTCGCCTGTGCTGATATCTCCATCAACTTCTG 
GTATGGCTTTTGTGTTCCCATCATGACGGTCAT^ 

15 ACGCACACATCCTCTGTGCTGTCTTTGGCCTC 

CGGCACTrGTGGTTCTCATGTCTGTGTCATCCTCATGTTTTATACACCTGCCTT^ 
TCCTCGCCCATCGCTTTGGACACAATGTCTCTCGCACCTTCCACATCATGTTTGCCAATCTC 
TACATTGTTATCCCACCTGCACTCAACCCCATGGTTTACGGAGTGAAGACCAAGCAGATCA 
GAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGATGA (SEQ ID NO: 272) 

20 

AOLFR148 sequences: 

MPTVNHSGTSHTWHLLGffGLQDQ 

MLAGADIVLSTCTIPQALAIFWFRAGDISLDRCITQLFFIHSTFISESGILLVMAFDHYIAIC^ 
YTTILTNALIKKICVWSLRSYGTIFPItf^ 
25 FSILMSTWLDVVLIFISYMLILHAVFHMPSPDACHKALNTFGSHVCII^ 

HIPPCnnPLANVCILAPPMLNPIlYGIKTKQIQEQVVQFLFIKQKITLV (SEQ ID NO: 273) 



ATGCCTACTGTAAACCACAGTGGCACTAGCCACACAGTCTTCCACTTGCTGGGCATCCCTG 
GCCTACAGGACCAGCACATGTGGATTTCTATCCCATTCTTCATTTCCTATGTCACCGCCCTT 
30 CnTGGGAACAGCCTGCTCATCTTCATTATCCTCACAAAGCGCAGCCTCCATGAACCCATGT 
ACCTCTTCCTCTGCATGCTGGCTGGAGCAGACATTGTCCTCTCCACGTGCACCATTCCTCAG 
GCCTTAGCTATCTTCTGGTTCCGTGCTGGGGACATCTCCCTGGATCGTTGCATCACTCAGCT 
CTTCTTCATCCATTCCACCTTCATCTCTGAGTCAGGGATCTTG 

ACTATATTGCCATATGCTACCCACTGAGGTACACCACCATTCTTACAAATGCTCTGATCAA 
3 5 GAAAATTTGTGTGACTGTCTCTCTG AGAAGTTATGGTACAATTTTCCCTATCATATTTCTTT 
TAAAAAGATTGACTTTCTGCCAGAATAATATTATTC 

CCTAGCCAAATATGCATGTAATGACATTCGAATAAACATTTGGTATGGGTTTTCCATTCT 
ATGTCGACGGTGGTCTTAGATGTTGTACTAATTTTTATTTCCTATATGCT 
TGTCTTCCACATGCCTTCTCCAGATGCTTGCCACAAAGCTCTCAACACATTTGGCTCC 
40 TCTGCATCATCATCCTCTTTTATGGGTCTGGCAT^ 

CGCCACATTCCACCTTGTATCCACATCCCGTTGGCTAATGTCTGCATTCTGGCTCCACCTAT 
GCTGAATCCCATTATTTATGGGATCAAAACCAAGCAAATCCAGGAACAGGTGGTTCAGT^ 
TTGTTTATAAAACAGAAAATAACTTTGGTTTAA (SEQ ID NO: 274) 



45 AOLFR149 sequences: 

MSNASLLTAFILMGLPHAPALDAPLFGWLVVYVLTVLGNLLILLVIRVDS 

SFIDMWFSTVTWKLLMTLWPSGRAISFHSC 

LRYTSMMTGRSCTLLATSTWLSGSLHSAVQAIL 

AIETVIFVTVGIVASGCF\^IVLSWSIVCSILmTSEGKHRAFQTCASHCIW 
50 PGSRKAVDGVVAWYTVLTPLLNPVVYTLRNKEVKKALL^ (SEQ ID NO: 

275) 



ATGTCCAACGCCAGCCTACTGACAGCGTTCATCCTCATGGGCCTTCCCCATGCCCCAGCGC 
TGGACGCCCCCCTCTTTGGAGTCTTCCTGGTGGTTTACGTGCTCACTGTGCTGGGGAACCT 
55 CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCACCATGTACTACTTCCTCA 
CCAACCTGTCGTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAATTGCTGATGAC 



118 
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GCCACCAGCACTTGGCTCAGIOU ATCCAG CACTAT^GTGT^i ^q^a 
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ATAGTCACTTTGTTTTATGGAACCCTCTTCTGCATGTACGTAAGGCCTCCATCAGAGAAGT 
CTGTAGAGGAGTCCAAAATAACTGCAGTCTTTTATACTTTTTTGAGCCCAATGC^ 
ATTGATCTATAGCCTACGGAACACAGATGTAATCCTTGCCATGCAACAAATGATTAGGGGA 
AAATCCTTTCATAAAATTGCAGTTTAG (SEQ ID NO: 280) 

5 

AOLFR152 sequences: 

MDQINHTNVKEFFFLELTRSRELEFFLFVWFAVYVATVLGNALIVVTIT 
KSVLDIVFSSITVPKFLVT)LLSDRKTI^ 

HYVTMMRK^VWVALWASWVSGGLHSIIQVILMLPFPFCGPNTLDAJFYCYV 
10 FALELFMISNNGLVTLLWFLLLLGSYTVILVMLRSHSGEGRNKALSTCTSHMLW 

YIYCRPFMTLPMDTTISINNTVITPMLNPIIYSLRNQEMKSAM (SEQ ID 

NO: 281) 



ATGGACCAGATCAACCACACTAATGTGAAGGAGTTTTTCTTCCTGGAACT^ 
15 GAGAGCTGGAGTTTTTCTTGTTTGTGGTCTTCTTTGCTGTGTATGTAG^ 

AAATGCACTCATTGTGGTCACTATTACCTGTGAGTCCCGCCTACACACTCCTATGTACTTTC 

TCCTGCGGAACAAATCAGTCCTGGACATC^ 

GTGGATCTTTTATCAGACAGGAAAACCATCTCCT^ 

TCTTCCACTTTGCTGGTGGGGCAGATATTTTTTTCCTCTCTGTGATG 
20 CTTGCAATCGCCAAGCCCCTGCACTATGTGACCATGATGAGGAAAGAGGTGTGGGTGGCC 

TTGGTGGTGGCTTCITGGGTGAGTGGTGGTTTGC^ 

TTCCATTCCCCTTCTGTGGCCCCAACACACTGGATGCCTTCTACT 

GTAAAACTGGCCTGCACTGACACCTTTGCTTTGGA 

TGGTGACCCTGCTCTGGTTCCTCCTGCTCCTGGGCTCCTACACTGTCATTCTGGTGATGCTG 
25 AGATCCCACTCTGGGGAGGGGCGGAACAAGGCCCTCTCCACGTGCACGTCCCACATGCTG 
GTGGTGACTCTTCACTTCGTGCCTTGTGTTTACATCTACTGCCGGCCCTTCATGACGCTGCC 
CATGGACACAACCATATCCATTAATAACACGGTCATTACCCCCATGCTGAACCCCATCATC 
TATTCCCTGAGAAATCAAGAGATGAAGTCAGCCATGCAGAGGCTGCAGAGGAGACTTGGG 
CCTTCCGAGAGCAGAAAATGGGGGTGA (SEQ ID NO: 282) 

30 

AOLFR153 sequences: 
MSKTSLVTAJILTGLPHAPGLDAPLFGI^ 

FIDMWFSTVTWKMLMTLVSPSGRAISFHSCVAQLYFFHFLGSTECFLYTVMSYDRYLAIS 
RYTSMMSGSRCALLATSTWLSGSLHSAVQTILTFHLPYCGPNQIQHYLCDAPPILKLACADTSA 
3 5 NEMVIF VDIGLV ASGCFLLIVLS WSIVCSILRfflTSEGRHRAFQTCASHCIVVLCFFVXCVFIYLR 
PGSRDVVDGWAIFYTVLTPLLNPWYTLRNKEVKKAVLKLRD (SEQ ID NO: 

283) 



ATGTCCAAGACCAGCCTCGTGACAGCGTTCATCCTCACGGGCCTTCCCCATGCCCCAGGGC 

40 TGGACGCCCCACTCTTTGGAATCTTCCT^ 

CCTCATCCTGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTACTTCCT 
CCAACCTGTCCTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAAATGCTGATGAC 
CTTGGTGTCCCCAAGCGGCAGGGCTATCTCCTTCCACAGCTGCGTGGCTCAGCTCTATTT^ 
TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTACAC^ 

45 GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGATGTGCCCTCCTGG 
CCACCAGCACTTGGCTCAGTGGCTCTCTGCACTCTGCT^ 

TTGCCCTACTGTGGACCCAACCAGATCCAGCACTATTTGTGTGATGCACCGCCCATCCTGA 
AACTGGCCTGTGCAGACACCTCAGCCAACGAGATGGTCATCTTTGTGGACATTGGGCTAGT 
GGCCTCGGGCTGCTTTCTCCTGATAGTGCTGTCTTATGTGTCCATCGTCTGTTCCATCCTGC 
50 GGATCCACACCTCAGAGGGGAGGCACAGAGCCTTTCAGACCTGTGCCTCCCACTGCATCGT 
GGTCCTTTGCTTTTTTGTNNCCTGTGTT^ 

TGGATGGAGTTGTGGCCATTTTCTACACTGTGCTGACACCCCTTCTCAACCCTGT^ 
ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTGAGAGACAAAGTAGCACAT 
TCTCAGGGAGAATAA (SEQ ID NO: 284) 

55 
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ATGAAAGCAGGAAACTTCTCAGACACTCCAGAATTCTTTCTCTTGGGATTGTCAGGGGATC 
CGGAGCTGCAGCCCATCCTCTTCATGCTGTTCCTGTCCATGTACCTGGCCACAATGCTGGG 
GAACCTGCTCATCATCCTGGCCGTCAACTCTGACTCCCACCTCCACACCCCCATGTACTTCC 
5 TCCTCTCTATCCTGTCCTTGGTCGACATCTGTTTCACCTCCACCACGATGCCCAAGATGCTG 
GTGAACATCCAGGCACAGGCTCAATCCATCAATTACACAGGCTGCCTCACCCAAATCTGCT 
TTGTCCTGGTTTTTGTTGGATTGGAAAATGGAATTCTGGTCATGATGGCCTATGATCGATT 
TGTGGCCATCTGTCACCCACTGAGGTACAATGTCATCATGAACCCCAAACTCTGTGGGCTG 
CTGCTTCTGCTGTCCTTCATCGTTAGTGTCCTGGATGCTCTGCTGCACACGTTGATGGTGCT 

10 ACAGCTGACCTTCTGCATAGACCTGGAAATTCCCCACTTTTTCTGTGAACTAGCTCATATTC 
TCAAGCrCGCCTGTTCTGATGTCCTCATCAATAACATCCTGGTGTATTTGGTGACCAGCCT 
GTTAGGTGTTGTTCCTCTCTCTGGGATCATTTTCTCTTACACACGAATTGTCTCCTCTC 
TGAAAATTCCATCAGCTGGTGGAAAGTATAAAGCTTTTTCCATCTGCGGGTCACATTTAAT 
CGTTGTTTCCTTGTTTTATGGAACAGGGTTTGGGGTGTACCTTAGTTCTGGGGCTACCCACT 

15 CCTCCAGGAAGGGTGCAATAGCATCAGTGATGTATACCGTGGTCACCCCCATGCTGAACCC 
ACTCATTTACAGCCTGAGAAACAAGGACATGTTGAAGGCTTTGAGGAAACTAATATCT 
GATACCATCTTTCCATTGA (SEQ ID NO: 290) 



AOLFR159 sequences: 

20 MGPRNQTAVSEFLLMKVTEDPELKLIPFSLFLSMYL^ 
LSFTDICLTTTTVPKILVNIQAQNQSITYTC 
RYTVLMNVHFWGLLILLSMFMSTM^ 

INNILIYFASSVTGAIPLSGIIFSYSQIVTS\a.RMPSARGKYKAFSTCGCHLSW 
SAVAESSRITAVASVMYTVWQMMWFIYSLRNKEMK^ (SEQ ID NO: 291) 

25 

ATGGGACCCAGAAACCAAACAGCTGTTTCAGAATTTCTTCTCATGAAAGTGACAGAGGAC 
CCAGAACTGAAGTTAATCCCTTTCAGCCTGTTCCTGTCCATGTACCTGGTCACCATCCTGG 
GGAACCTGCTCATTCTCCTGGCTGTCATCTCTGACTCCCACCTCCACACCCCCATGTACTTC 
CTTCTCTTTAATCTCTCCTTT^ 
30 AGTGAACATCCAAGCTCAGAATCAGAGTATCACTTACACAGGCTGCCTCACCCAGATCTGT 
CTTGTCTTGGTTTTTGCTGGCTTGGAAAGTC 

TGTGGCCATTTGCCACCCACTGAGGTACACAGTCCTCATGAATGTCCATTTCTGGGGCTTG 
CTGATTCTTCTCTCCATGTTCATGAGCACTATGGATGCCCTGGTTCAGAGTCTGATGGTATT 
GCAGCTGTCCTTCTGCAAAAACGTTGAAATCCCTTTGTTCTTCTGTG^ 
35 ATCAAGCTCGCCTGTTCTGACACCCTCATCAACAACATCCTCATATATTTTGCAAGTAGTGT 
ATTTGGTGCAATTCCTCTCTCTGGAATAATTTTCTCTTATT 

TGAGAATGCCATCAGCAAGAGGAAAGTATAAAGCGTTTTCCACCTGTGGCTGTCACCTCTC 
TGTTTTTTCCTTGTTCTATGGGACAGCTTTTGGGGTGTACATTAGT^ 

CTTCCCGAATTACTGCTGTGGCTTCAGTGATGTACACTGTGGTCCCTCAAATGATGAACCC 
40 CTTCATCTACAGCCTGAGAAATAAGGAGATGAAGAAAGCTTTGAGGAAACT^ 
GCTGTTTCCTTTTTAG (SEQ ID NO: 292) 



AOLFR160 sequences: 

MPMQLLLTDFIIFSDIFIINSMEARNQTAISK^ 
45 AVISDSHLHTPMWFLSNLSFLDICLSTTTIPKMLVNIQAQNRSIT^ 
LLAAMAYDRYVAICHPLRYTVIMNPRLCGLLILLSLLTS\^ 
CELAQVlQLTCSDTLINNILIWAACIFGGWLSGnLSYTQITSCVLRMPSASGKffi^ 
SIVLLFYGAGLGVYISSWTDSPRKTAVASVMYSWPQM 
SLLWCAICFGFRFLE (SEQ ID NO: 293) 

50 

ATGCCGATGCAGCTGCTGCTTACAGATTTC 

CATGGAAGCGAGAAACCAAACAGCTATTTCAAAATTCCTTCTCCTGGGACT 
CCGGAACTGCAGCCCGTCCTTTTCAGCCTGTTCCTGTCCATGTACTTGGTCACCATCCTGGG 
GAACCTGCTCATCCTCTTGGCTGTCATCTCTGACTCTCACCTCCACACCCCCATGTACTTCT 
55 TCCTCTCCAATCTCTCCTTTT^ 

GTGAACATCCAAGCTCAGAATCGGAGCATCACGTACTCAGGCTGCCTCACCCAGATCTGCT 
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GTGTATCTTCATTGCCGTCTTGAAGATGCCTTCGTTAGAGGGCAGGCACAAAGCCTTCTCC 
ACCTGTGCCTCTTACCTCATGGCTGTCACCATATTCTTTGGAACAATCCTCTTCATGTACTT 
GCGCCCTACATCTAGCTACTCAATGGAGCAAGACAAGGTTGTCTCTGTCTTTTATACAGTA 
ATAATCCCTGTGCTAAATCCCCTCATCTATAGTTTAAAAAATAAGGATGTAAAAAAGGCCC 
5 TAAAGAAGATCTTATGGAAACACATCTTGTAG (SEQ ID NO: 298) 



AOLFR163 sequences: 

MQRSNHTVTEFILLGFTTDPGMQLGLF^ 

LSFLDLWYSSVYTPKILVTCISEDKSISFAGCLCQFFFSAGLAYSECYLLAAVAYDRYVAISKPL 
10 LYAQAMSIKLCALLVAVSYCGGFINSSIITKKTFSFNFCRENIIDDFFCDLLPLVELACGEKGGYK 
MMWLLASNVICPAVLILASYLFIITSVLRISSSK^ 

SYSFDMDOVSTFYTV^PMLNLMIYSLRNKDVKEALKKLLP (SEQ ID NO: 299) 



ATGCAGAGGAGCAATCATACAGTGACTGAGTTTATACTGCTGGGCTTCACCACAGACCCA 
15 GGAATGCAGCTGGGCCTCTTCGTGGTGTTCCTGGGCGTGTACTCTCTCACTGTGGTAGGAA 
ATAGCACCCTCATCGTGTTGATCTGTAATGACTCCTGCCTCCACACACCCATGTATTTTTTC 
ACTGGAAATCTGTCGTTTCTGGATCTCTGGTATTCTTCTGTCTACACCCCAAAGATCCTAGT 
GACCTGCATCTCTGAAGACAAAAGCATCTCCTTTGCTGGCTGCCTGTGTCAGTTCTTCTTCT 
CTGCAGGGCTGGCCTATAGTGAGTGCTACCTGCTGGCTGCCGTGGCTTATGACCGCTACGT 
20 GGCCATCTCCAAGCCCCTGCTTTATGCCCAGGCCATGTCCATAAAGCTGTGTGCATTGCTG 
GTAGCAGTCTCATATTGTGGTGGCTTTATT^ 
CTTTAACTTCTGCCGTGAAAACATCATTG 

AGCTGGCCTGTGGCGAGAAGGGCGGCTATAAAATTATGATGTACTTCCTGCTGGCCTCCAA 
TGTCATCTGCCCCGCAGTGCTCATCCTGGCCTCCTACCTCTTTATCATCACCAGTGTCTTGA 
25 GGATCTCCTCCTCCAAGGGCTACCTCAAAGCCTTCTCCACATGCTCCTCCCACCTGACCT 
GTCACTTTATACTATGGCTCCATTCTCTACATCTACGCTCTCCCCAGATCTAGCTATTCTTT 
TGATATGGACAAAATAGTTTCTACATTTTACACTGTGGTATTCCCCATGTTGAATCT 
ATCTACAGCCTAAGGAATAAGGATGTGAAAGAGGCTCTGAAAAAACTTCTCCCATAA (SEQ 
ID NO: 300) 

30 

AOLFR164 sequences: 

MFLTERNTTSEATFTLLGFSDYLELQIPLFFWLAWGFSW 
HLSFVDFCYSSIL\PMMLVNLWEDRTISFSGC 
LLYTVAISQKLCAMLVWLYAWGV^ 
35 SQLLLFrVATFNEISTLLHLTSYAFIWTTLKMPSASGHRKW 
NSKNSRHTVKVASWYTVVPLLNPLIYSLRNKDVKDAIRM 
(SEQ ID NO: 301) 



ATGTTTCTGACAGAGAGAAATACGACATCTGAGGCCACATTCACTCTCTTGGGCTTCTCAG 
40 ATTACCTGGAACTGCAAATTCCCCTCTTCTTTGTATTTCTGGCAGTCT 

GTAGGGAATCTTGGGATGATAGTGATCATCAAAATTAACCCAAAATTGCATACCCCCATGT 
ATTTTTTCCTCAACCACCTCTCCTTTGTGGATTTCTGCTA 

TGCTGGTGAACCTGGTTGTAGAAGATAGAACCATTTCATTCTCAGGATGTTTGGTGCAA^ 

CTTTTTCnTITGCACCm 
45 ACirTGTGGCCATTTGCAATCCTCTGCTCT 

ATGCTGGTGGTTGTATTGTATGCATGGGGAGTCGCATGTTCCCTGACACTCGCGTGCTCTG 

CTTTAAAGTTATCITTTCATGGTTTCAACACAATCAA 

CTGATATCACTCTCTTACCCTGACTCTTATC 

TTTTAATGAGATAAGCACACTACTCATCAre 
50 CCTTGAAGATGCCTTCAGCCAGTGGGCACCGCAAAGTCTTCTCCACCTGTGCCTCCCACCT 

GACTGCCATCACCATCTTCCATGGCACCATCCTCTTCCTCTACTGTGTACCCAACTCCAAAA 

ACTCCAGGCACACAGTCAAAGTGGCCTCTGTGTTTTACACCGTGGTGATCCCCTTGTTGAA 

TCCCCTGATCTACAGTCTGAGAAATAAAGATGTTAAGGATGCAATCCGAAAAATAATCAAT 

ACAAAATATTTTCATATTAAACATAGGCATTGGTATCCATTTAATT^ 
55 A (SEQ ID NO: 302) 
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FVTLRPSSSYLLGRDKWSVFYSLVIPM (SEQ ID 

NO: 307) 



ATGTCCATAACCAAAGCCTGGAACAGCTCATCAGTGACCATGTTCATCCTCCTGGGATTCA 
5 CAGACCATCCAGAACTCCAGGCCCTCCTCTTTGTGACCTTCCTGGGCATCTATCTTACCACC 
CTGGCCTGGAACCTGGCCCTCATTTTTCTGATCAGAGGTGACACCCATCTGCACACACCCA 
TGTACTTCITCCTAAGCAACTTATCTTTCATTG 

AATATGCTCACTGACTTCTTCTGGGAGCAGAAGACCATATCATTTGTGGGCTGTGCTGCTC 

10 GACCGATATGCAGCCATCTCCAGCCCCCTTCTCTACCCCACTATCATGACCCAGGGCCTCT 
GTACACGCATGGTGGTTGGGGCATATGTTGGTGGCTTCCTGAGCTCCCTGATCCAGGCCAG 
CTCCATATTTAGGCTTCACTTTTGC^ 

CACCAGTCCTGGCTCTGTCTTGCTCTGACACCTTCCTCAGTCAAGTGGTGAATTTCCTCGTG 
GTGGTCACTGTCGGAGGAACATCGTTCCTCCAACTCCTTATCTCCTATGGTTACATAGTGT 
15 CTGCGGTCCTGAAGATCCCTTCAGCAGAGGGCCGATGGAAAGCCTGCAACACGTGTGCCT 
CGCATCTGATGGTGGTGACTCTGCTGTTTGGGACAGCCCITTTCGTGTAOT 
CTCCAGCTACTTGCTAGGCAGGGACAAGGTGGTGTCTGTTTTCTATTCATTGGTGATCCCC 
ATGCTGAACCCTCTCATTTACAGTTTGAGGAACAAAGAGATCAAGGATGCCCTGTGGAAG 
GTGTTGGAAAGGAAGAAAGTGTTTTCTTAG (SEQ ID NO: 308) 

20 

AOLFR1 68 sequences: 

MEKINNVTEFIFWGLSQSPEIEKVCFVVFSFFYIIILLGNLLIMLTV 
DICYSSVTAPKMIVDLLAKDKTISYVGC^ 
TIMNRETCNKMLLGTWVGGFLHSn^ 
25 VWTANSGTIALGSFVILLISYSnLVSLI^QSAEG 

TTFSEDKMVAVFYTIITPMLNPLIYTLJ^ (SEQ ID NO: 

309) 



ATGGAAAAAATAAACAACGTAACTGAATTCATTTTCTGGGGTCTTTCTCAG 
3 0 TTGAGAAAGTTTGTTTTGTGGTGTTTTC 
CTCATCATGCTGACAGTTTGCCHXjA^ 
CTTCTTGTCITITGTGGACATTTC 

TGTTAGCAAAGGACAAAACCATCTCCT1ATGTGGGGTGCATGTTGCAACTGCTTGGAGTAC 
ATTTCTTTGGTTGCACTGAGATCTTCATCCTTACTGTAATGGC 

35 ATCTGTAAACCCCTACATTATATGACCATCATGAACCGGGAGACATGCAATAAAATGTTAT 
TAGGGACGTGGGTAGGTGGGTTCTTACACTCCATTATCCAAGTGGCTCTGGTAGTCCAACT 
ACCCITrTGTGGACCCAATGAGATAGATCACTACTTTTGTGATGT^ 
CTTGCCTGCACAGAAACATACATTGTTGGTGTTGTTGTGACAGCCAACAGTGGTACCAT^ 
CTCTGGGGAGTTTTGTTATCTTGCTAATCTCCTACAGCATCATCCTAG 

40 CAGTCAGCAGAAGGCAGGCGCAAAGCCCTCTCCACCTGTGGCTCCCACATTGCCATGGTCG 
TTATCTTTTTCGGCCCCTGTACTT^ 

AAGATGGTGGCTGTATTTTACACCATTATCACTCCCATGTTAAATCCTCTGATTTATACACT 
GAGAAATGCAGAAGTAAAGAATGCAATGAAGAAACTGTGGGGCAGAAATGTTTTCTTGGA 
GGCTAAAGGGAAATAG (SEQ ID NO: 310) 

45 

AOLFR169 sequences: 

MMDNHSSATEFHLLGFPGSQGLHHILFAJFFFFYLVTLMGNTVnVIV 
STLEILVTTIIVPMMLW 

MIMNSSTCIWVVlVSWWGFLSErWPIYATFQFTFRKSNSLDHFYCDRG 
50 LFLMAWILIGSLIPTrVSYTYnSTILKIPSASGRRK^ 

GVEYNKIVSLLVSVLTPFLNPFIFTLRNDKVK^ALRDGMKRCCQLLKD (SEQ ID NO: 3 1 1) 



ATGATGGACAACCACTCTAGTGCCACTGAATTCCACCTTCTAGGCTTCCCTGGGTCCCAAG 
GACTACACCACATTCTTTTTGCTATATTCTTTTTCTTCT 
55 ACGGTCATCATTGTGATTGTCTGTGTGGATAAACGTCTGCAGTCCCCCATGTATTTCTTCCT 
CAGCCACCTCTCTACCCTGGAGATCCTGGTCACAACCATAATTGTCCCCATGATGCTTTGG 
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CTTTCTGTACAGTCTACCAATCTGTGGCCCCAATGTTATTGACCACTCTGTCTGTGACATGT 
ACCCATTGTTGGAACTGTTGTGCCTTGACACCTACTTTATAGGACTCACTGTGGTTGCCAA 
TGGTGGAATAATTTGTATGGTCATCTTTACCTTTCTGCTAATCTCCTGTGGAGTCATCCTAA 
ACTTCCTTAAAACTTACAGTCAGGAAGAGAGGCATAAAGCCCTGCCTACCTGCATCTCCCA 
5 CATCATTGTGGTTGCCCTCGTTTTTGTTCCCTGT^ 

ACTTTCCCTTTGATAAATTAATGACTGTGTTTTATTCAATTATCACACTCATG^ 
TTAATATACTCGTTGAGACAATCAGAGATGAAAAATGCTATGAAAAATCTCTGGTGTGAA 
AAGTTAAGTATAGTTAGAAAAAGAGTATCTCCCACACTGAACATATTTATTCCTAGTTCTA 
AGGCAACAAATAGGCGGTAA (SEQ ID NO: 316) 

10 

AOLFR172 sequences: 

MAETLQLNSTFLHPNFFILTGFPGLGSAQTWLTLVFGPIYLLALLGNGALPA\^VIDSTLHQPM 
FLLLAKAATDLGLATSIAPGLLAVLWLGP 
AAAIGRPLHYPVLVTKACVGYAALALALKAVAJVVPFP 
15 VELWGNTQATNLYGLAJLSLAISGMDILGITGSYGLIAHAVLQLPTREAHAK^ 
AFYIPGLFSYLAHRFGHHTWOVHILLS^ 
(SEQ ID NO: 317) 



ATGGCAGAAACTCTACAACTCAATTCCACCTTCCTACACCCAAACTTCTrCA 
20 GCTTTCCAGGGCTAGGAAGTGCCCAGACTTGGCT 

GCTGGCCCTGCTGGGCAATGGAGCACTGCCGGCAGTGGTGTGGATAGACTCCACACTGCA 

CCAGCCCATGTTTCTACTGTTGGCCATCCTGGCAGCCACAGACCTGGGCTTAGC 

ATAGCCCCAGGGTTGCTGGCTGTGCTGTGGCTTGGGCCCCGATCTGTGCCATATGCTGTGT 

GCCTGGTCCAGATGTTCTTTGTACATGCACTO 
25 CATGGCCTGTGATCGTGCTGCGGCAATAGGGCGTCCACTGCACTACCCTGTCCTGGTCACC 

AAAGCCTGTGTGGGTTATGCAGCCTTGGCCCTGGCACTGAAAGCTGTGGCTATTGTTGTAC 

CTTTCCCACTGCTGGTGGCAAAGTTTGAGCACTTCCAAGC^ 

TTGTGCACACATGGCAGTGGTAGAACTGGTGGTGGGTAACACACAGGCCACCAACTTATA 
TGGTCTGGCACTTTCACTGGCCATCTCAGGTATGGATATTCTGGGTATCACTGGCrCCT 
30 GGACTCATTGCCCATGCTGTGCTGCAGCTACCTACCCGGGAGGCCCATGCCAAGGCCTTTG 
GTACATGTAGTTCTCACATCTGTGTCATTCTGGCCTTCTACATACCTGGTCT 
CTCGCACACCGCTTTGGTCATCACACTGTCCCAAAGCCTGTGCACATCCITCTCT 
CTACTTGCTGCTGCCACCTGCCCTCAACCCCCTCATCTATGGGGCCCGCACCAAGCAGATC 
AGAGACCGACTCCTGGAAACCTTCACATTCAGAAAAAGCCCGTTGTAA (SEQ ID NO: 318) 

35 

AOLFR173 sequences: 

MSHTNVTIFHPAWVLPGIPGLEAYHW^ 
MLAVMDILLSTTTWKALAIFWLQAHN1AFDACVTQ 
APLRYTTVXTWPVVGRIALAVITRSFCIIFPVIFLLKI^ 
40 NIWYGFSWIVMVILDVILIAVSYSLILRAWRLPSQDARH 
THHFGRNIPQHVHILLANLYVAWP 
(SEQ ID NO: 319) 



ATGAGTCACACCAATGTTACCATCITCCATCCTGCAGTTTTTGTCCnTCCT 
45 GTTGGAGGCTTATCACATTTGGCTGTCAATACCTCTTTGCCTCATTTACATCACT 

TGGGAAACAGCATCCTGATAGTGGTTATTGTCATGGAACGTAACCTTCATGTGCCCATGTA 

TTTCTTCCTCTCAATGCTGGCCGTCATGGACATCCTGCTGTCTACCACCACTGTGCCCAAGG 

CCCTAGCCATCTTTTGGCITCAAGCAC^^ 

TTCTTTGTCCATATGATGTTTGTGGGGGAGTCAGCT^^ 
50 CTTTGTGGCCATTTGTGCCCCACTGAGATATACAACAGTGCTAACATGGCCTGTTGTGGGG 

AGGATTGCTCTGGCCGTCATCACCCGAAGCTTCTGCATC 

GAAGCGGCTGCCCTTCTGCCTAACCAACATTGTTC 

GTGGCTCGTTTAGCCTGTGCTGACATCACTGTTAACATTTGGTATGGCT^ 
TGTCATGGTCATCTTGGATGTTATCCTCATCGCTGTGTCTTACTCACTGATCCTCCGAGCAG 
55 TGTTTCGTTTGCCCTCCCAGGATGCTCGGCACAAGGCCCTCAGCACTTGTGGCTCCCAC^ 
CTGTGTCATCCTTATGTTTTATGTTCCATCCTTCTTTACCTTATTGACC 
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AOLFR177 sequences: 

MSFFFVDLRPMNRSATHIVTEFILL^ 

TPMYFLLGNFAFLEIWYVSSTIPNMLWILSKTKAISFSGCFLQFYFFFSLGTTECLFLA 
5 RYLAICHPLQYPAIMTVRFCGKXVSFCWLIGFLGYPIPIFYISQLPFCGPNIIDHFLCDMDPLM^ 
SCAPAPITECIFYTQSSLVLFFTSMYILRSYILLLT^ 
TVM\TVIYVSPTYGIPTLLQKILTLV^ 
(SEQ ID NO: 325) 

10 ATGTCTTTCTTCTTTGTAGACTTAAGACCCATGAACAGGTC 
AGTTTATTCTCCTGGGATTCCCTGGTTGCTGGAAGATTC 

TTGGTGATTTATGTCTTGACCTTGCTGGGAAATGGAGCCATCATCTATGCAGTGAGATGCA 
ACCCACTACTACACACCCCCATGTACTTTCTGCTGGGAAATTTTGCCTTCCTTGAGATCTGG 
TATGTGTCCTCCACTATTCCTAACATGCTAGTCAACATTCTCTCCAAGACCAAGGCCATCTC 

15 ATTTTCTGGGTGCTTCCTCCAGTTCTATTTCTC 

TTCTGGCAGTAATGGCTTATGATCGATACCTGGCCATCTGCCACCCACTGCAGTACCCTGC 
CATCATGACTGTAAGGTTCTGTGGTAAGCTGGTGTCTTTCTGTTGGCTTATTGGATTCCTTG 
GATACCCAATTCCCATTTTCTACATCTCCCAACTCCCCTTCTGTGGTCCTAATATCATTGAT 
CACTTCCTGTGTGACATGGACCCATTGATGGCTCTATCCTGTGCCCCAGCTCCCATAACTG 

20 AATGTATTTTCTATACTCAGAGCTCCCTTGTC^ 

TCCTATATCCTGTTACTAACAGCTGTTTTTCAGGTCCCTTCTGCAGCTGGTCGGAGAA 
CCTTCTCTACCTGTGGTTCTCATTTGGTTGTGGTATCTCTTTTCTATGGGA 
ATGTATGTAAGTCCTACATATGGGATCCCAACTTTATTGCAGAAGATCCTCACACTGGTAT 
ATTCAGTAACGACTCCTCTTTTTAATCCTCTGATCTATACTCTTCGTAATAAGG 

25 CTCGCTCTGAGAAATGTCCTGTTTGGAATGAGAATTCGTCAAAATTCGTGA (SEQ ID NO: 
326) 



AOLFR178 sequences: 
MVGANHSVVSEFWLGLTNSWEIRLLLL 
30 ANLSFIDLGVSSVTSPmiYDLFRKHEVISFGGCL\QIFFfflVIGGVEMVLLIAMAFDRYVAI 
LQYLTIMSPRMCMFFLVAAWTGLfflSWQLWVVNLPFCGPNVSDSF^CD 
RLEFMVTANSGFISLGSFFILIISYVVHLTV^ 
PSPSTHLDKFLAIFDAVLTPVLNPIIYTFRN (SEQ ID NO: 327) 

35 ATGGTTGGGGCAAATCACTCCGTGGTGTCAGAGTTTGTGTTCCTGGGACTCACCAATTCCT 
GGGAGATCCGACTTCTCCTCCTTGTGTTCTCCTCCATGTTTTACATGGCCAGTATGATGGGA 
AACTCTCTCATTTTGCTCACTGTGACTTCTGACCCT^ 
GTTAGCCAACCTCTCCTTCATTGACCTGGGTG 
ATGACCTGTTCAGAAAGCACGAAGTCATCTCCTTTGG 

40 CATCCACGTCATTGGCGGTGTGGAGATGGTGCTGCTCATAGCCATGGCCTTTGACAGATAT 
GTGGCCATATGTAAGCCCCTCCAGTACCTGACCATTATGAGCCCAAGAATGTGCATGTTCT 
TCTTAGTGGCTGCCTGGGTGACCGGCCTTATCCACTCTGTAGTTCAATTGG'rrrri'GTAGTA 
AACTTGCCCTTCTGTGGTCCTAATGTATCGGACAGCTTTTACTGTGACCTTCCT 
CAAACTTGCCTGCACAGACAGCTACCGACTGGAGTTCATGGTTACAGCCAACAGTGGATTC 

45 ATCTCTCTGGGCTCCTTCTTCATACTGATCATTTCCTATGTGGTCATCATTCTCACTGTTCT 
GAAACACTCTTCAGCTGGTTTATCCAAGGCTCTGTCCACCCTTTCAGCTCACGTCAGTGTG 
GTAGTTTTGTTCTTTGGTCCTTTGATTTTTGTCTATA 
GGATAAGTTTCTGGCCATCTTTGATGCAGTTCTC 
CATTCAGGAATTGA (SEQ ID NO: 328) 

50 

AOLFR179 sequences: 

MNGMNHSWSEFWMGLTNSREIQLLLFW 

ANLSIIDMAFCSITAPmiCDIFKKHKAISFRGCITQIFFSHALGGTEMV^ 
LHYLTMSPRMCLYFLATSSIIGLIHSLVQLWVVDLPFCGPNIFDSFYCDLPRLLRIA 
55 EFMVTVTsfSGLISVGSFVTLVISYIFILFTVWKHSSGGLA 

PSPTSHLDKYLAIFDAFITPFLNPVIYTFRNK^ (SEQ ID NO: 329) 



WO 01/98526 



10 



30 



35 



40 




45 



AVSDMGLSLSSLPTM^ 

AKHKSPL ~ MCCCAGGACTGG 



55 




131 



WO 01/98526 



PCT/US01/2IH22 



GGGTCTTCTTGTTCAATGCCATGGGAAT 

ATTCATGGATTCACTGTCATGGAATCCTCAGTACTTCTAATTATGTCTTTGGACCGCTTTCT 
TGCCATTCACAATCCCTTAAGATACAGTTCTATCCTCACTAGCAACAGGGTTGCTAAAATG 
GGACTTATTTTAGCCATTAGGAGCATTCTCTTAGTGATTCCATTTCCCTTCACCTTAAGGAG 
5 ATTAAAATATTGTCAAAAGAATCTTCTTTCTCACTCATACTGTCTTCATCAGGATACCATGA 
AGCTGGCCTGCTCTGACAACAAGACCAATGTCATCTATGGCTTCTTCATTGCTCTCTGTACT 
ATGCTGGACTTGGCACTGATTGTTTTGTCTTATGTGCTGATCTTGAAGACTATACTCAGCAT 
TGCATCTTTGGCAGAGAGGCTTAAGGCCCTAAATACCTGTGTCTCCCACATCTGTGCTGTG 
CTCACCTTCTATGTGCCCATCATCACCCTGGCTGCCATGCATCACTTTGCCAAGCACAAAA 
10 GCCCTCTTGTTGTGATCCTTATTGCAGATATGTTCTTGTTGGTGCCGCCCCTTATGAACCCC 
ATTGTGTACTGTGTAAAGACTCGACAAATCTGGGAGAAGATCTTGGGGAAGTTGCTTAAT 
GTATGTGGGAGATAA (SEQ ID NO: 334) 



AOLFR182 sequences: 

15 MTLGSLGNSSSSVSATFLLSGIPGLERMHIWISIPLCFMYLVSIPGNCTILFIIKTERSLHEPMYLFL 
SMLALIDLGLSLCTLPTVLGIFWGAREISHDACFAQLFFfflCFSFLESSVLLSMAFDRFVAICH^ 
LHYVSILTNTVIGRIGLVSLGRSVALIFPLPFMLOPPYCGSPVLSHSYCLHQE 
ANSIYGMFVIVSWGroSLLILFSYAIJIJlTVLSIASR^ 

IHRFGKQAPHLVQWMGFMYLLFPPVMNPIVYSVKT^ (SEQ ID NO: 335) 

20 

ATGACCCTGGGATCCCTGGGAAACAGCAGCAGCAGCGTTT 

GCATCCCTGGGCTGGAGCGCATGCACATCTGGATCTCCATCCCACTGTGCTTCATGTATCT 
GGTTTCCATCCCGGGCAACTGCACAATTCTTTTTATCATTAAAACAGAGCGCTCACTTCAT 
GAACCTATGTATCTCTTCCTGTCCATGCTGGCTCTGATTGACCTGGGTCTCT 
25 TCTCCCTACAGTCCTGGGCATCTTITGGGTTGGAGCACGAGAAATTAGCCATGATGCCT 
TTTGCTCAGCTCTTTTTCATTCACT 

GCCTTTGACCGCTTTGTGGCTATCTGCCACCCCTTGCACTATGTTTC 
AGTCATTGGCAGGATTGGCCTGGTCTCTCTGGGTCGTAGT^ 

CCTTTTATGCTCAAAAGATTCCCCTATTGTGGCTCCCCAGTTCTCTCACATTCTTATT 
30 CCACCAAGAAGTGATGAAATTGGCCTGTGCCGACATGAAGGCCAACAGCATCTACGGCAT 
GTTTGTCATCGTCTCTACAGTGGGTATAGACTCACTGCTCATCCTCTTCTCTTATGCTCTGA 
TCCTGCGCACCGTGCTGTCCATCGCCTCCAGGGCTGAGAGATTCAAGGCCCTTAACACCTG 
TGTTTCCCACATCTGTGCTGTGCTGCTCTTCTACACTCCCATGATTGGCCTCTCTGTCATCC 
ATCGCITrGGAAAGCAGGCACCCCACCTGGTCCAGGTGGTCATGGGTTTCATGTATCTTCT 
35 CTTTCCTCCTGTGATGAATCCCATTGTCTACAGTGTGAAGACCAAACAGATCCGGGATCGA 
GTGACGCATGCCTTTTGTTACTAA (SEQ ID NO: 336) 



AOLFR183 sequences: 

MTNLNASQANHRNFILTGE'GTPDKN^ 
40 SILALTDVSLSMSTLPSMLSrYWFNAPQIWDA 
PLHWSILTHDVIRKTGISVXTRAV^ 

INSLYGLIYVIFTLGLDVLLTLLSWLTLKTVLGrVSRGERLKTLSTCLSHM 
ASMIHRFWEHLSPVVHMVMADrYLLLPPVLNPIVYSVKTKQI (SEQ ID NO: 337) 

45 ATGACGAACTTGAATGCATCACAGGCCAACCACCGTAACTTCATTCTGACAGGTATCCCAG 
GAACGCCAGACAAGAACCCATGGTTGGCCTT^ 

CCTGGGAAATGGTACCATCCTAGCTGTCATCAAGGTGGAGCCAAGTCTCCATGAGCCCACG 
TATTACTTCCTTTCTATCTTGGCTCT 

ATGCTCAGCATCTACTGGTTTAATGCCCCTCAGATTGTTTTTGATGCA 

50 GTTCTTCATCCATGTATTTGGAATAGTA 

AGATTTGTGGCCATCCGAAACCCATTACACTATGTTTCCATCCTCACTCACGATGTTATTCG 
AAAGACTGGAATATCTGTCCTCACCCGGGCAGTCTGTGTGGTATTCCCTGTGCCCTTCCTT 
ATAAAGTGCCTACCCTTCTGCCATTCCAATGTCTTGTCTCATTCATACTGTCTTC^ 
CATGATGCGGCTAGCTTGTGCCAGCACCCGCATCAACAGCCTCTACGGCCTCATCGTCGTC 

55 ATCTTCACACTGGGGCTCGATGTTCTCCTCACrcrACTGTCTTATGTACTCACC 

TGTGCTGGGCATTGTCTCCAGAGGTGAAAGGCTGAAAACCCTCAGCACATGCCTCTCTCAC 
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GATGTGCCCCGAGTTGTACACATCCTGTTTGCTAATCTCTATCTACTGATACCTCCCATGCT 
CAACCCCATCATTTATGGAGTTAGAACCAAACAGATCGGGGACAGGGTTATCCAAGGATG 
TTGTGGAAACATCCCCTGA (SEQ ID NO: 342) 



5 AOLFR186 sequences: 

MSNASLVTAFILTGLPHAPGLDALLFGIFLVVYV^ 

FroMWFSTVTVPKMLMTLVSPSGRAISFHSCVAQLYFFHFLGSTECFLYTVMSYDRYLAISYPL 
RYTSMMSGSRCALLATGTWLSGSLHSAVQTILTFHLPYCGPNQIQHYFCDAPPILKXACADTSA 
NVMVIFVDIGIVASGCFVLIVLSYVSIVCSILRIRTSDGRRRAFQTCASHCIVVLCFFVPCVVIYLR 
1 0 PGSMDAMDGVVAIFYTVLTPLLNPVVYTLRNKEVKKAVLKLRDKVAHPQRK (SEQ ID NO: 
343) 



ATGTCCAACGCCAGCCTCGTGACAGCATTCATCCTCACAGGCCTTCCCCATGCCCCAGGGC 
TGGACGCCCTCCTCnTTGGAATCTTCCTGGTGGTTTACGTGCTCACTGTGCTGGGGAACCT 

15 CCTCATCCrGCTGGTGATCAGGGTGGATTCTCACCTCCACACCCCCATGTACTACTTCCTCA 
CCAACCTGTCCTTCATTGACATGTGGTTCTCCACTGTCACGGTGCCCAAAATGCTGATGAC 
CTTGGTGTCCCCAAGCGGCAGGGCTATCTCCTTCCACAGCTGCGTGGCTCAGCTCTATTTT^ 
TCCACTTCCTGGGGAGCACCGAGTGTTTCCTCTACACAGTCATGTCCTATGATCGCTACTTG 
GCCATCAGTTACCCGCTCAGGTACACCAGCATGATGAGTGGGAGCAGGTGTGCCCTCCTGG 

20 CCACCGGCACTTGGCTCAGTGGCTCTCTGCACTCTGCTGTCCAGACCATATTGACITTCCAT 
TTGCCCTACTGTGGACCCAACCAGATCCAGCACTACTTCTGTGACGCACCGCCCATCCTGA 
AACTGGCCTGTGCAGACACCTCAGCCAACGTGATGGTCATCTTTGTGGACATTGGGATAGT 
GGCCTCAGGCTGCTTTGTCCTGATAGTGCTGTCCTATGTGTCCATCGTCTGTTCCATCCTGC 
GGATCCGCACCTCAGATGGGAGGCGCAGAGCCTTTCAGACCTGTGCCTCCCACTGTATTGT 

25 GGTCCTTTGCTTCTTTGTTCCCTGTGTTGTCATTTATCTGAGGCCAGGCTCCATGGATGCCA 
TGGATGGAGTTGTGGCCATTTTCTACACTGTGCTGACGCCCCTTCTCAACCCTGTTGTGTAC 
ACCCTGAGAAACAAGGAGGTGAAGAAAGCTGTGTTGAAACTTAGAGACAAAGTAGCACAT 
CCTCAGAGGAAATAA (SEQ ID NO: 344) 

30 AOLFR187 sequences: 

MAQVRALHKJMALFSANSIGAMNNSDTRIAGCFLTC 
CVILSQAILHEPMYIFLSMLASADVLLSTTT*^ 
VLLAMAFDRYVAICSPLRYWILTSKVIGKIVTATLSRSFirMFPSI^ 
MGIAHLSCSDISINVWYGLAAALLSTG^ 
3 5 ILLFYVP ALFS VFA YRFGGRSIPC YVHILLASLYWEPPMLNP VI YG VRTKPILEGAKQMFSNLAK 
GSK (SEQ ID NO: 345) 



ATGGCACAGGTGAGGGCGCTGCATAAAATCATGGCCCTTTTTTCTGCTAACAGCATAGGTG 
CTATGAACAACTCTGACACTCGCATAGCAGGCTGCTTCCTCACTGGCATCCCTGGGCT 
40 GCAACTACATATCTGGCTGTCCATCCCCTTCTGCATCATGTACATCGCTGCCCTGGAAGGC 
AATGGCATCCTAATTTGTGTCATCCTCTCCCAGGCAATCCTGCATGAGCCCATGTACATAT 
TCXTATCTATGCTGGCCAGTGCTGATGTCT 
GCCAATTTGTGGCTAGGTTATAGCCACATTTC 

CATTCACTTCCTCTTCATTCACTCTGCTGTCCTGCTGGCCATGGCCTTTGACCGCT 
45 CCATCTGCTCCCCCCTGCGATATGTCACAATCCTCACAAGCAAGGTCATTGGGAAGATCGT 
CACTGCCACCCTGAGCCGCAGCTTCATCATTATGTTTCCATCCATCTTTCTCCTTGAGCACC 
TGCACTATTGCCAGATCAACATCATTGCACACACATTTTGTGAGCACATGGGCATTGCCCA 
TCTGTCCTGTTCTGATATCTCCATCAATGTCTGGTATGGGTTGGCAGCTGCTCTTCTCTCCA 
CAGGCCTGGACATCATGCTTATTACTGTTTCCTACATCCACATCCTCCAAGCAGTCTTCC 
50 CTCCTTTCTCAAGATGCCCGCTCCAAGGCCCTGAGTACCTGTGGATCCCATATCTGTGTCAT 
CCTACTCTTCTATGTCCCTGCCCTTTTTTCTGTCT^ 

TCCCATGCTATGTCCATATTCTCCTGGCCAGCCTCTACGTTGTCATTCCTCCTATGCTCAAT 

CCCGTTATTTATGGAGTGAGGACTAAGCC^ 

AATCTTGCCAAAGGATCTAAATAA (SEQ ID NO: 346) 
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40 ATGCACCMAATM^^^^ 
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AOLFR190 sequences: 

MQRSNHTVTEFILLGFTTDPGMQLGLFVWLGVYCLTVVGSST 
LSFLDLWTSSVHTPK1LVTCISEDKS 
YAQTMPRRLCICLVLYSYTGGFVN^ 
5 AVXHFLLAShTVISPTVLILASYLSIIT^ 

YSLKRDKMVSTFYTMLFPMLNPMIYSLRSKDMKDALKKFFKSA (SEQ ID NO: 351) 



ATGCAGAGGAGCAATCACACAGTGACTGAGTTCATCCTGCTGGGCTTCACCACAGATCCAG 
GGATGCAACTGGGCCTCTTTGTGGTGTTCCTGGGTGTGTACTGTCTGACTGTGGTAGGAAG 
10 TAGCACCCTCATCGTGTTGATCTGTAATGACTCCCGCCTACACACACCCATGTATTTTGTCA 
TTGGAAATCTGTCATTTCTGGATCTCTGGTATTCTTCTGTCCACACCCCAAAGATCCTAGTG 
ACCTGCATCTCTGAAGACAAAAGCATCTC 

CAGGCTGGCCTATAGTGAGTGCTACCTACTGGCTGCCATGGCTTATGACCACTACGTGGCC 
ATCTCCAAGCCCCTGCTTTATGCTCAGACCATGCCAAGGAGATTGTGCATCTGTTTGGTTTT 

15 ATATTCCTATACTGGGGGTTTTGTCAATGCAATAATATTAACCAGCAACACATTCACAT^ 
GATTTTTGTGGTGACAATGTCATTGATGACTTTTTCTGTGATGTTCCACCCCT 
GGCATGCAGTGTGAGAGAGAGCTACCAGGCTGTGCTGCACTTCCTTCTGGCCTCCAATGTC 
ATCTCCCCTACTGTGCTCATCCTTGCCTCTTACCTCTCCATCATCACCACCATCCT 
CCACTCTACCCAGGGCCGCATCAAAGTCTTCTCCACATGCTCCTCCCACCrGATCTCC 

20 CCTTATACTATGGCTCCATTCTCTACAACTACTCCCGGCCAAGTTCCAGCT 
AGGGACAAAATGGTTTCTACCTTTTATACTATC 

CAGTCTGAGGAGTAAAGACATGAAAGACGCTCTGAAAAAATTCTTCAAGTCAGCATAA 
(SEQ ID NO: 352) 



WO 01/98526 

AOLFR191 sequences: T^TIFLVIYITSLAWNLSLlVLIW^SinJ^j|^^^J^ 

?sssssg^^|||& 

30 HFMGTDtMASVTYAIVlPMLOTLV ^qatgACCCAGAA 
SmATCACTGCAG^O^^ 

40 T ^«S»s^S«--l 




AOLFR193 sequences: ^TFPFIYnTLVGl^GIIVLIFWDSCL]^^^^ 
55 357) 
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ATGGAAAATAAGACAGAAGTAACACAATTCATTCTTCTAGGACTAACCAATGACTCAGAA 
CTGCAGGTTCCCCTCTTTATAACGTTCCCCTTCATCTATATTATCACTCTGGTTGGAAACCT 
GGGAATTATTGTATTGATATTCTGGGATTCCTGTCTCCACAATCCCATGTACTITTTTCTC^ 
GTAACTTGTCTCTAGTGGACTTTTGCTACTCTTCAGCTGTCACTCCCATCGTCATGGCTGGA 
5 TTCCTTATAGAAGACAAGGTCATCTCTTACAATGCATGTGCTGCTCAAATGTATATCTTTGT 
AGCTTTTGCCACTGTGGAAAATTACCTCTTGGCCTCAATGGCCTATGACCGCTATGCAGCA 
GTGTGCAAACCCCTACATTACACCACAACCATGACAACAACTGTGTGTGCTCGTCTGGCCA 
TAGGCTCCTACCTCTGTGGTTTCCTGAATGCCTCCATCCACACTGGGGACACATTTAGTCTC 
TCTTTCTGTAAGTCCAATGAAGTCCATCACTTTTTCTGTGATATTCCAGCAGTCATGGTTCT 

10 CTCTTGCTCTGATAGACATATTAGCGAGCTTGTTCTTATTTATGTTGTGAGCTTCAATATCT 
TTATAGCTCTCCTGGTTATCTTGATATCCTACACATTCATTTTTATCACCATCCTAAAGATG 
CACTCAGCTTCAGTATACCAGAAGCCTTTGTCCACCTGTGCCTCTCATTTCATTGCAGTCGG 
CATCTTCTATGGGACTATTATCTTCATGTACTTACAACCCAGCTCCAGTCACTCCATGGACA 
CAGACAAAATGGCACCTGTGTTCTATACAATGGTCATCCCCATGCTGAACCCTCTGGTCTA 

1 5 TAGTCTGAGGAACAAGGAAGTGAAGAGTGCATTCAAGAAAGTTGTTGAGAAGGCAAAATT 
GTCTGTAGGATGGTCAGTTTAA (SEQ ID NO: 358) 



AOLFR194 sequences: 

MERQNQSCVVEFILLGFS^PELQGQLFVAFLVIYLVTLIGNAIIIVIVSLDQSLHWMYLFLL^ 
20 SVVDLSFSAVIMPEMLWLSTEKTTISFGGCFAQM 
NYQMIMNKGWMKLIIFSWALGFMLGTV^ 

FEIYAFTGTFLIILWFLLILLSYIRVLFAILmPSTTGRQKAFSTCAAHLTSVTLFYGTASM 
PKSGYSPETKKVMSLSYSLLTPLLNLLIYSLRNSEMKRALMKLWRRRWLHTI (SEQ ID NO: 
359) 

25 

ATGGAAAGACAAAATCAAAGCTGTGTGGTTGAATTCATC 

CTGAGCTCCAGGGGCAGCTCTTTGTGGCnriTCCTGGTTATTTATCTGGTGACCCT 
AAATGCCATTATTATAGTCATCGTCTCCCTAGACCAGAGCCTCCACGTTCCCATGTACCTGT 
TTCTCCTGAACTTATCTGTGGTGGACCTGAGTTTCAGTGCAGTTATTA 
3 0 GGTGGTCCTCTCTACTGAAAAAACTACAATT^ 

TTCATCCTTCTTTTTGGTGGGGCTGAATGTTTTCTTCTGGGAGCA^ 

TGCTGCAATTTGCCATCCTCTCAACTACCAAATGATTATGAATAAAGGAGTTTTTA 

TTAATTATATTTTCATGGGCCTTAGGT^ 

TAGTTTTCCCTTTTGTGGCCTTAATGAAATTAACCATATATCTTG 
3 5 TAGAACITGCATGTGCAGACACGTTTTTGTTTGAAATCTATGCAT^ 
ATTATTTTGGTTCCTTTCTTGTT^ 

AAGATGCCATCAACCACTGGGAGACAAAAGGCCTTTTCCACCTGTGCCGCTCACCT 
CTGTGACCCTATTCTATGGCACAGCCAGTATC 

ACCGGAAACCAAGAAAGTGATGTCATTGTCITACTCACTTCTGACACCACT 
40 CTTATCTACAGTTTGCGAAATAGTGAGATGAAGAGGGCTTTGATGAAATTATGGCGAAGG 
CGAGTGGTTTTACACACAATCTGA (SEQ ID NO: 360) 



AOLFR195 sequences: 

MIVQLICTVCFLAVNTFHVRSSFDFLKADDMGE 
45 LVTLIGNGVLIIASIFDSHFHTPMWFLGNLSFLDICYTSSS 
GFAMGSTECLLLGMMAFDRYVAICNPLRYPIILSK^^ 
PFCG>miINHFACEILAVLKLACADISLNn 

RRKAFSTCSAHLTWIIFYGTIFFMYAKPKSQDLIGEEKLQALDmSLFYGWT^ 
NKDVKAAVKYLLNKKPIH (SEQ ID NO: 361) 

50 

ATGATTGTTCAGTTAATTTGTACTGTTTGTTTCTTGGCAGTAAAT^ 
TTCTTTTGATTTCCTGAAAGCAGATGACATGGGTGAGATTAACCAGACACT^ 
TTTCTTCTTCTGGGTCTTTCTGGATACCC 
AGTTATGTACCTAGTGATTCTAAT^^ 
5 5 CTCATTTTCACACACCAATGTACT^ 

ACATCCTCCTCTGTTCCCTCAACATTGGTGAGCTTAATCTCAAAGAAAAGAAACATTTCCT 



WO 01/98526 GTCTGCT 



A(SEQIDNO:362) 



20 H> NO: 363) AfiATTATC 



30 



364) 



40 ssississfl 



50 
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GCTGCCCTTCTGTGGGCATCGCCAAGTGGATCATTTCATCTGCGAGGTCCCTGTGCTCATC 
AAGCTGGCTTGTGTGGGCACCACGTTTAACGAGGCTGAGCTTTTTGTGGCTAGTATCCTTT 
TCCTTATAGTGCCTGTCTCATTCATCCTGGTCTCCTCTGGCTACATTGCCCACGCAGTGTTG 
AGGATTAAGTCAGCTACCAGGAGACAGAAAGCATTCGGGACCTGCTTCTCCCACCTGACA 
5 GTGGTCACCATCTTTTATGGAACCATCATCTTCATGTATCTGCAGCCAGCCAAGAGTAGAT 
CCAGGGACCAGGGCAAGTTTGTTTCTCTCTTCTACACTGTGGTAACCCGCATGCTTAACCC 
TCTTATTTATACCTTGAGGATCAAGGAGGTGAAAGGGGCATTAAAGAAAGTTCTAGCA^ 
GGCTCTGGGAGTAAATATTTTATGA (SEQ ID NO: 366) 

1 0 AOLFR1 98 sequences: 

MENCTEVTKFILLGLTSWELQIPLFILFTFIYLLTLCGNLGMMLLILMDSCLHTPMYFFLS 
VDFGYSSAVTPKVMAGFLRGDKVISYNACAVQMFFFVALATVENYLLASMAYDRYAAVCKP 
LHYTTTMTASVGACLALGSYVCGFLNASFHIGGIFSLSFCKSNLVTiHFFCDVP 
TSEVILWMSSFNIFFVLLVIFISYLFIFITILKMHSAKGHQKALSTCAS 
1 5 PSSSHSMDTDKMASVFYAMHPMLNPWYSLRNREV^ (SEQ ID NO: 367) 



ATGGAGAATTGTACGGAAGTGACAAAGTTCATTCTTCTAGGACTAACCAGTGTCCCAGAAC 

TACAGATCCCCCTCTTTATCTTGTTCACCTTCATCTACCTCCTCACTCTGTGTGGGAACCTG 

GGGATGATGTTGCTGATCCTGATGGACTCTTG 

20 TAACCTGTCTCTGGTGGACTTTGGATACTC 

TTCCTTAGAGGAGACAAGGTCATCTCCTACAATGCATGTGCTGTTCAGATGTTCTTCTTTGT 
AGCCTTGGCCACGGTGGAAAATTACTTGTTGGCCTCAATGGCCTATGACCGCTATGCAGCA 
GTGTGCAAACCCCTACACTACACCACCACCATGACGGCCAGTGTAGGTGCCTGTCTGGCCC 
TAGGCTCATATGTCTGTGGCTTCCTAAATGCCTCATTCCACATTGGGGGCATATTCAGTCTC 

25 TCTTTCTGTAAATCCAATCTGGTACATCACTTTTTCTGTGATGTTCCAGCAGTCATGGCT 

GTCTTGCTCTGATAAACACACTAGTGAGGTGATTCTGGTTTTTATGTCAAGCTTTAATATCT 
TTTTTGTTCTTCTAGTTATCTTTATCTCCTACTTGTTCATATTCATCACCA 
ATTCAGCTAAGGGACACCAAAAAGCATTGTCCACCTGTGCCTCTCACTTCACTGCAGTCTC 
CGTCTTCTATGGGACAGTAATCTTCATCTACTTGCAGCCCAGCTCCAGCCACTCCATGGAC 

30 ACAGACAAAATGGCATCTGTGTTCTATGCTATGATCATCCCCATGCTGAACCCTGTGGTCT 
ACAGCCTGAGGAACAGAGAAGTCCAGAATGCATTCAAGAAAGTGTTGAGAAGGCAAAAAT 
TTCTATAA (SEQ ID NO: 368) 



AOLFR199 sequences: 

35 MDTGNKTLPQDFLLLGFPGSQTLQLSLFMLFLVMYILTVSGNVAILMLVSTSHQLHT^ 
NLSFLEIWYTTAAWKALAILLGRSQTISTO 
IJIYGAIMSSLLSAQLALGSWVCGFVAIAVPTALISGL^^ 
VELVAFVIAVWILSSCLITFVSY^ 

TSIKDALDLIKAVHVLNTVVTPV^ (SEQ ID NO: 369) 

40 

ATGGACACAGGCAACAAAACTCTGCCCCAGGACTTTCTCTTACTGGGCTTTCCT 
AAACTCTTCAGCTCTCTCTCTTTATGCTTT^ 

AATGTGGCTATCTTGATGTTGGTGAGCACCTCCCATCAGTTGCATACCCCCATGTACT 

TCTGAGCAACCTCTCCTTCCTGGAGATTTGGTATACCACAGCAGCAGTGCCCAAAGCACTG 

45 GCCATCCTACTGGGGAGAAGTCAGACCATATCATTTACAAGCTGTCTTTTGCAGATGTACT 
TTGTTTTCTCATTAGGCTGCACAGAGTAC^ 

CTTGCCATCTGCTATCCTTTACACTACGGAGCCATCATGAGTAGCCTGCTCTCAGCGCAGC 
TGGCCCTGGGCTCCTGGGTGTGTGGTTTCGTGGCCATTGCAGTGCCCACAGCCCTCATCAG 
TGGCCTGTCCTTCTGTGGCCCCCGTGCCATCAACCACTTCTTCTGTGACATTGCACCCTGGA 

50 TTGCCCTGGCCTGCACCAACACACAGGCAGTAGAGCTTGTGGCCTTTGTGATTGCTGTTGT 
GGTTATCCTGAGTTCATGCCTCATCACCTTTGTCTCCTATGTGTACATCATCAGCACCATCC 
TCAGGATCCCCTCrGCCAGTGGCCGGAGCAAAGCCTTCTCCACGTGCTCCTCGCATCTCAC 
CGTGGTGCTCATTTGGTATGGGTCCACAGTTTTCCTTCACGTCCGCACCTCTATCAAAGAT 
GCCTTGGATCTGATCAAAGCTGTCCACGTCCTGAACACTC 

55 CCTTCATCTATACGCTTCGTAATAAGGAAGTAA 
GAAAATAA (SEQ ID NO: 370) 
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AOLFR200 sequences QI ^^ 

SFVDVCNSTHTPKMLADLLSE^l^ vNTSHVSSLSFCDS^lfflFF^ CIYTYLRPS S 




SYSLNQDKVAS' 



10 



15 TGCGGCCATAT^CK^^ 




373) rrACTTTCTGGTCACC 

^^^^ 
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ETLNSDDLDATDKLIFIFYRVMTPMMM^ (SEQ ID NO: 

375) 



ATGGAATGGGAAAACCACACCATTCTGGTGGAATTTTTTCTGAAGGGACTTTCTGGTCACC 
5 CAAGACTTGAGTTACTCTTTTTTGTGCTCATCTTCATAATGTATGTGGTCATCCTTCTGGGG 
AATGGTACTCTCATTTTAATCAGCATCTTGGACCCTCACCTTCACACCCCTATGTACTTCTT 
TCTGGGGAACCTCTCCTTCTTGGACATCTGCTACACCACCACCTCTATTCCCTCCACGCTAG 
TGAGCTTCCTTTCAGAAAGAAAGACCATTTC^ 

CAGCTTGGCCATGGGGACAACAGAGTGTGTGCTTCTGGGCGTGATGGCCTTTGACCGCTAT 
10 GTGGCTATCTGCAACCCTCTGAGATATCCCATCATCATGAGTAAGGATGCCTATGTACCCA 
TGGCAGCTGGGTCCTGGATCATAGGAGCTGTCAATTCTGCAGTACAAACAGTGTTTGTGGT 
ACAATTGCCTTTCTGCAGGAATAACATCATCAATCATTTCACCTGTGAAATTCTAGCTGTC 
ATGAAACTGGCCTGTGCTGACATCTCAGGCAATGAGTTCATCCTGCTTGTGACCACAACAT 
TGTTCCTATTGACACCTTTGTTATTAATTATTGTCTCTTACACGT^ 
15 TTCAAAATTAGCTCTTCGGAGGGGAGAAGCAAACCTTCCTCTACCTGCTCAGCTCGTCTG 
CTGTGGTGATAACATTCTGTGGGACCATCTTCCTCATGTACATGAAGCCCAAGTCTCAAGA 
GACACITAATTCAGATGACTTGGATGCCACTGACAAACTTATATTCATAT^ 
ATGACTCCCATGATGAATCCTTTAATCTACAGTCTTAGAAACAAGGATGTGAAGGAGGCA 
GTAAAACACCTACTGAGAAGAAAAAATTTTAACAAGTAA (SEQ ID NO: 376) 

20 

AOLFR203 sequences: 

MKRQNQSCWEFILLGFSNFPELQVQLFGW 

LSVVEVSFSAVITPEMLVVLSTEKTMISFVGCFAQMYFILLFGGTECFLLGAMAYDRFAAICH^ 
NYPVIMNRGVFMKLVIFSW1SGIMVATVQTT 
25 EIYAFTGTILIVMWFLLILLSmVLFAILKMPSTTGRQKAFSTCASHLTSVT^ 

PKSGYSPETKKLISLAYTLLTPLLNPLIYSLR^ (SEQ ID NO: 377) 



ATGAAAAGACAAAATCAAAGCTGTGTGGTTGAATTCATCCT 

CTGAGCTCCAGGTGCAGCTCTTTGGGGTTTTCCT 
30 AAATGCCATCATTACAGTCATCATCTCCTTAAACCAGAGCCTCCACGTTCCCATGTACCTGT 

TCCTCCTGAACCTATCTGTGGTGGAGGTGAGTTTCAGTGCAGTCATTACGCCTGAAATGCT 

GGTGGTGCTCTCTACTGAGAAAACTATGATTTCT^ 

TTCATCCTTCTTTTTGGTGGGACTGAATGTTTTCTCCTG 

TGCTGCAATTTGCCATCCTCTGAACTACCCAGTC 
35 TTAGTAATATTCTCATGGATCTCAGGGATCATGGTGGCTACTGTGCAGACCACTTGGGTAT 

TTAGTTTTCCATTTTGTGGCCCCAATGAAATTAATCATCTCT^ 

CTAGAGCTTGTGTGTGCAGACACCITCTTATTTGAAATCTATGCCI^ 

GATTGTTATGGTTCCTTTCTTGTTGATCCT 

GAAGATGCCATCAACTACTGGGAGACAAAAGGCCTTTTCCACCTGTGCCTCTCACCTCACA 
40 TCTGTGACCCTGTTCTATGGCACAGCCAATATGACITATTTACAACCCAAATCTGGCT 

ACCCGAAACCAAGAAACTGATCTCATTGGCTTACACGTTGCTTACCCCTCTGCTCAATCCG 
CTCATCTATAGCTTACGAAACAGTGAGATGAAGAGGACTTTGATAAAACTATGGCGAAGA 
AAAGTGATTTTACACACATTCTGA (SEQ ID NO: 378) 

45 AOLFR204 sequences: 

mekkknvtefiligltqnpimek\tfvwlvlym 
idtvyssssapkli\o)sfqekkiis™gcmaqayaehifgateiilltvmacdcw 
imshslcillvavawvggflhatiqilitv^ 
avnsgficllnflilwsyvhlrslk]^ 
5 0 dkavawytmvvpmlnpvvytlrnaevksairklwrkkvtsdnd (seq id no: 3 79) 



ATGGAGAAGAAAAAGAATGTGACTGAATTCATTTTAATAGGTCTTACACAGAACCCCATA 
ATGGAGAAAGTCACGirTGTAGTATTTTTGGTTCTTTACATGATAACACT^ 
TGCTCATTGTGGTTACCATTACCACCAGCCAGGCTCTGAGCTC 
55 ACCCACCTTTCITTGATAGACACAGTTTATTCTTCTTC^ 

TTCCTTTCAAGAGAAGAAAATCATCTCCITTAATGGGTGTATGGCTC 
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H.ADKWSLFHTVIFPLLNP ^rrrGTCTGACCCAGTCT 



20 



25 



CAA' 




s,TGTCCCACAGGTC 




35 CTGA(SEQ^^- 382) 



40 



ATGG 
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AAAGCAGTTGCTGTATTCTACACTATGATAACTTCTATGTTAAACCCCTTAATCTACACCTT 

GAGGAATGCTCAAATGAAAAATGCCATTAGGAAATTGTG 

TGTCAAATAA (SEQ ID NO: 384) 



5 AOLFR207 sequences: 

MERTNDSTSTEFFLVGLSAHPKLQTWFVU^ 

LSFLDVCYTSSSVPLILASFLAVKXKVSFSGCMVQMFISFAMGATECMILGTMALDRYVAICYP 
LRYPVIMSKGAWAMAAGSWVTGLVDSVVQTAJFAMQLPFCANNV 
SINVISMTGSNLIVL\aPLLVISISYIF^^ 
1 0 ESKASVDSGNEDIIEALISli^YGVMTPMLNPLIYSLRNKDVKAAV^ (SEQ ID 

NO: 385) 



ATGGAAAGGACCAACGATTCCACGTCGACAGAATTTTTCCTGGTAGGGCTTTCTGCCCACC 
CAAAGCTCCAGACAGTTTTCTTCGTTCTAATTTTGTGGATGTACCTGATGATC 
15 AATGGAGTCCTTATCTCAGTTATCATCTTT 
CCTCTGTAATCTTTCCTTCCTC^ 

CCAGCTTTCTGGCAGTAAAGAAAAAGGTTTCCTTCTCTGGGTGTATGGTGCAA 

TTCTTTTGCCATGGGGGCCACGGAGTGCATGATCTTAGGCACGATGGCACTGGACCGCTAT 

GTGGCCATCTGCTACCCACTGAGATACCCTGTCATCATGAGCAAGGGTGCCTATGTGGCCA 

20 TGGCAGCTGGGTCCTGGGTCACTGGGCTTGTGGACTCAGTAGTGCAGACAGCTTTTGCA^ 
GCAGTTACCATTCTGTGCTAATAATGTCATTAAACATTTTGTCTGTGAAATTCT 
TGAAACTGGCCTGTGCTGATATTTCAATCAATGTGATTAGTATGACAGGGTCGAATCTGAT 
TGTTCTGGTTATTCCATTGTTAGTAATTTCCATCTCTTACATATTTATTGT^ 
GAGGATTCCTTCCACTGAAGGAAAACATAAGGCCTTCTCCACCTGCTCAGCCCACCT 

25 GTGGTGATTATATTCTATGGAACCATCTTC 

CTGTTGATTCAGGTAATGAAGACATCATTGAGGCCCTCATCTCCCTTTTCTATGGAGTGAT 
GACTCCCATGCTTAATCCTCTCATCTATAGTCTGCGAAACAAGGATGTAAAGGCTGCTGTC 
AAAAACATACTGTGTAGGAAAAACTTTTCTGATGGAAAATGA (SEQ ID NO: 386) 

30 AOLFR208 sequences: 

MFPANWTSVKWFFLGFFHYPKVQVOT^ 

SFLDIWYSSSALSPMLANFVSGRNTISFSGCATQMYLSL 

LRYPWMNRRTCVQIAAGSWMTGCLTAMVEMMSVLPLSLCGNS 

LVQLIMLVISVLLLPMPMLLICISYAFIL^^ 
35 LKPSAWSQEIDKFMALVYAGQTPMLNPI1YSLRNKEVKV (SEQ 

ID NO: 387) 



ATGTTCCCGGCAAATTGGACATCTGTAAAAGTATTTTT 

CAAAGTTCAGGTCATCATATTTGCGGTGTGCTTGCTGATGTACCTGATCACCTTGCTGGGC 
40 AACATTTTTCTGATCTCCATCACCATTCTAG 
CCTCAGCAATCTCTCCTTTCTG 

CAAACTTTGTTTCAGGGAGAAACACTATTTCATTCTCAG 

CTCCCTTGCCATGGGCTCCACTGAGTGTGTGCTCCTGCCCATGATGGCATATGACCGGTAT 
GTGGCCATCTGCAACCCCCTGAGATACCCTGTCATCATGAATAGGAGAACCTGTGTGCAGA 
45 TTGCAGCTGGCTCCTGGATGACAGGCTGTCTCACTGCCATGGTGGAAATGATGTCTGTGCT 
GCCACTGTCTCTCTGTGGTAATAGCATCATCAATCATTTCACTT 

TGAAATTGGTTTGTGTGGACACCTCCCTGGTGCAGTTAATCATGCTGGTGATCAGTGTACT 
TCTTCTCCCCATGCCAATGCTACTCATTTGTATCTCTTATGCATTTA^ 
TGAGAATCAGCTCAGTGGAAGGTCGAAGTAAAGCCTTTTCAACGTGCACAGCCCACCTGA 
50 TGGTGGTAGTTTTGTTCTATGGGACGGCTCTCTCCATGCACCTGAAGCCCTCCGCT 

TTCACAGGAAATAGACAAATTTATGGCTTTGGTGTATGCCGGACAAACCCCCATGTTGAAT 
CCTATCATCTATAGTCTACGGAACAAAGAG 

GAAATCATTTTAATACTGCCTTCATTTCCATCCTCAAATAA (SEQ ID NO: 388) 
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45 GAAAA' 




MGACAGOACTCCA' 

50 

AOLFK2" sequences: 
UMflRRNNTNVAD ' 
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ATGATGGGTAGAAGGAATAACACAAATGTGGCTGACTTCATCCTTATGGGACTGACACTTT 
CTGAAGAGATCCAGATGGCTCTGTTTATGCTATTTCTCCTGATATACCTAATTACTATGCTG 
GGGAATGTGGGGATGATATTGATAATCCGCCTGGACCTCCAGCTTCACACTCCCATGTATT 
5 TTTTCCTTACTCACCTGTCATTTAT^ 

TTAGCGAACTTACTGACTTCCAACTATATTTCCTTTACGGGCTGCTTTGCCCAGATGTTCTT 
TTTTGCCTTCTTGGGTACTGCTGAATGTTACCTTCTCTCCTCAATGGCCCATGATCGCTA^ 
CAGCGATCTGCAGTCCTCTACACTACACAGTTATTATGTCCAAAAGGCTCTGCCTCGCTCT 
CATCACTGGGCCTTATGTGATTGGCTTTATAGACTCCTTTGTCAACGTGGTTTCCATGAGCA 
1 0 GATTGCATTTCTACGACTCAAACGTAATTCATCA 

GCTCTGTCCTGCACTGATACATACAACACCGAAATCCTGATATTCATTATTGTTGGTTCCAC 
CCTGATGGTGTCCCTTTTCACAATATCTGCATC 
AAATTAATTCCACTTCAGGAAAGCAGAAAGCTTTCTCTACITGCG 
AGTCACCATCTTTTATAGCACTCTGATTTTTACTTATTTAAAACCAAGAAA 

CATTTATAGTCTTAGAAACAAAGAGGTGAAAAATGCTGTCATCAGAGTCATGCAGAGAAG 
ACAGGACTCCAGGTAA (SEQ ID NO: 394) 



AOLFR212 sequences: 

20 MAGNl^TEVTWILSGFANHP 

LAFIDIFYSSTVTPKALXTvfFQSNRRSISFVGCFVQMYFFVGLV 
LYSVVMSQKVSNWLGVMPYVIGFrSSLISVW 

EMVSFVLAGFTLLSSLLIITVTYIIIISAILRJQSAAGRQKAFSTCASHLMAVTIFYGSLI^ 
NTSSLTQAQVASWYTIVIPMLNPLIYSLRNKDVKNALLRVIHRK^ (SEQ ID NO: 395) 

25 

ATGGCTGGCAACAATTTCACTGAGGTT^ 

CTGAATTACAAGTCAGTCTTTTCTTGATGTTTCTCTTCATTTATCT^ 

AACCTGGGACTGATCACGTTAATCAGAATGGATTCTCAGCTTCACACCCCTATGTACnT^ 
TCCTGAGCAATTTAGCATTTATTG^ 

3 0 GTGAATTTCCAATCCAATCGGAGATCCATCTCC^ 

TTTTGTTGGATTGGTGTGTTGTGAGTGTTTCCTTCTGGGATCAATGGCCTACAATCGCT 
TAGCAATCTGCAATCCCTTACTGTATTCAGTAGTCATGTCCCAAAAAGTGTCCAACTGGCT 
GGGAGTAATGCCATATGTGATAGGCTTCACAAGCTCGCTGATATCTGTCTGGGTGATAAGC 
AGTTTGGCGTTCTGTGATTCCAGCATCAATCATTTTTTTTGTGACACCACAGCT 

35 ACTCTCCTGTGTAGATACATTCGGCACAGAAATGGTGAGCTTTGTCTTAGCTGGATTC^ 
CTTCTTAGCTCTCTCCTTATCATCACAGTCACnTATATCATCATCATCTCAG 
GATCCAGTCAGCAGCAGGCAGGCAGAAGGCCTTCTCCACCTGCGCATCCCACCTCATGGCT 
GTAACTATCTTTTATGGGTCTCTGATTTTCACCTATTTGCAACCT 

GACCCAGGCGCAGGTGGCATCTGTATTCTATACGATTGTCATTCCCATGCTGAATCCACTC 
40 ATCTACAGTCTGAGGAACAAAGATGTGAAA 
CTTTTTCCATGA (SEQ ID NO: 396) 



AOLFR213 sequences: 

MNSLGKLVSMILSAHWCYSKFNCTGCTHSIPALGADPPGGMGLGNES^ 
45 EAVLFWVLFFYLLTLVGNFTIUISYL 

TITYGGCVAQLYISLALGSTECILLADMALDRYI^ 
SSLDIATFTLQLPLCGNHRLDHFICE\TA 
TQAVLRIKSVEARHKAFSTCSSHLTVVIff^ 
IIYTLRNKDMKEALRKLLSGKL (SEQ ID NO: 397) 

50 

ATGAATAGTTTGGGAAAGTTGGTCTCCATGATCCT 

ATTTAATTGTTTTGGATGTACCCATTCCATTCCTGCCITAGGTGCGGATCCCCCT 
ATGGGATTGGGCAATGAGAGTTCCCTAATGGATTTC^ 
CTCGTCTGGAGGCTGTTCTCTTTGTATTTGTCCTTTT 
55 AACTTCACCATAATCATCATCTCATATCTGGAT 

TCTCAGCAACCTCTCTTTACTGGACATCrGCTTCACTACTAGCCTTGCT 
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AAATTGTGA (SEQ ID NO: 398) 
LSFVDICQASFAW^^ 



25 



400) 

40 ^^^^ 

GGGGACirCAACTTTTCTlU j^^^ 

GA1 ^:. ^^rnnTfiAGGGTTGCATGGCCCAUA 
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ATATCATTGAGCTGTTTCCTGGCTTTAATTATTTCCTACACCATCATTTTGATCGGTGTCCG 
ATGCAGGTCCTCCAGTGGGTCATCTAAGGCTCTTTCTACATTAACTGCCCACATCACAGTG 
GTCATTCTTTTCTTCGGGCCTTGCATTTATTTCTATATATGGCCTTTTAGCAGACTTCCTGT 
GGACAAATTTCTTTCTGTGTTCTACACTGTTTGTACTCCCTTGTTGAACCCCATCATCTACT 
5 CTTTGAGGAATGAAGATGTTAAAGCAGCCATGTGGAAGCTGAGAAACCATCATGTGAACT 
CCTGGAAAAACTAG (SEQ ID NO: 402) 



AOLFR216 sequences: 

MDVGNKSTMSEFVLLGLSNSWELQMFFFMVFSLLYVATMVGNSLIVITVIVDPHLHSPMYFLL 
10 TNLSIIDMSLASFATPmiTDYLTGHKTIS 

HYASVISPQVCVALWASWIMGVMHSMSQVIFALTLPFCGPYEVDSFFCD 
VLGLFMISTSGIIALSCFIVLFNSYVIV^ 

PLSSFLTDKILSVFYTIFTPTLNPnYTL (SEQ ID NO: 403) 

1 5 ATGGATGTGGGCAATAAGTCTACCATGTCTGAATTTGTTTTGCTGGGGCTCTCTAATTC^ 
GGGAACTACAGATGTTTTTCTTTATGGTGTTTTCATTGCTTTATGTGGCAACA^ 
TAACAGCCTCATAGTCATCACAGTTATAGTGGACCCTCACCTACACTCTCCTATGTATTTCC 
TGCTTACCAATCTTTCAATCATTGATATGTCTCTTGCTTCTTTCGCCA 
ACAGATTACCTAACAGGTCACAAAACCATCTCTTTTGATGGCTGCCTTACCCAGATATTCT 

20 TTCTCCACCTTTTCACTGGAACTGAGATCATC^ 

ATTGCAATATGCAAGCCCCTGCACTATGCTTCTGTCATTAGTCCCCAGGTGTGTGTTGCTCT 
CGTGGTGGCTTCCTGGATTATGGGAGTTATGCATTCAATGAGTCAGGTCATATTTGCCCTC 
ACGTTACCATTCTGTGGTCCCTATGAGGTAGACAGCTTTTTCTGTGACCTTCCTGTGGTGTT 
CCAGTTGGCTTGTGTGGATACTTATGTTCTGGGCCTCTTTATGATCTCAACAAGTGGCATA 

25 ATTGCGTTGTCCTGTTTTATTGTTTTATTTAATTCATATGT^^ 

GCATCATTCITCCAGAGGATCATCTAAGGCCCTTTCTACTTGTACAGCT 
TCTTCTTGTTCTTTGGGCCATGCATCTTCATCT 

GACAAGATTCTGTCTGTGTTTTATACCATCTTTACTCCCACTCTGAACCCAATAATCTATAC 
TTTGAGGAATCAAGAAGTAAAGATAGCCATGAGGAAACT^ 
30 TAATAAGGCAATGCCTTCATAG (SEQ ID NO: 404) 



AOLFR217 sequences: 

MLESFQKSEQMAWSNQSAVTEFILRGLSSSLELQIFYFLFFSIVTAATVLGNLLIW 
SPTYFLLGNLSFIDMSLASFATPKMIADFLREHKAISFEGCMTQMFFLPIL^ 
35 RWAJCK^LHYLTIMSRRMCVGL^ 

LACVDTYILGWMISTSGMIALVCTILLVISYTIILVTWQRSSGGSSKALSTCSAH^ 

CTFIYVWPFTOTProKVLSVFYTIYTPLLNPVIYTVRNKDVKYSMR^ 

(SEQ ID NO: 405) 

40 ATGCTAGAGTCCTTCCAGAAATCAGAGCAAATGGCCTGGAGCAATCAGTCTGCGGTAACC 
GAATTCATACTACGGGGTCTGTCCAGTTCTTT 

CTCCATAGTCTATGCAGCCACTGTGCTGGGGAACCTTCTTATTGTGGTCACCA 

GAGCCACACCTTCATTCCCCTACGTACTTTCTGCTGGGCAATCTCTCCTTCATTGACATGTC 

CCTGGCCTCATTTGCCACCCCCAAAATGATTGCAGACTTCCTTAGA 

45 TCTTTTGAAGGCTGCATGACCCAGATGTTCTTCCTACATCTCTTAGGGGGTGCT^ 

TACTGCTGATCTCCATGTCCITrGATAGGTACGTGGCTATCTGTAAGCCTCTACATT 
ACAATCATGAGCCGAAGAATGTGTGTTGGGCTTGTGATAC1TTCCTGGATTGTC 
TCCATGCTCTGAGTCAGTTAGCATTTACAGTGAATCTGCCCTTCTGTGGACCCAATGAAGT 
AGACAGTTTCTTTTGTGACCTCCCTTTGGTGAT^ 

50 TGGGGGTGTTCATGATCTCAACCAGTGGCATGATTGCCCTGGTGTGCTTCATCCTCTTGGT 
GATCTCITACACTATCATCCTGGTCACCGTTCGGCAGCGTTCCTCT 
GCCCTCTCCACGTGCAGTGCCCACTTTACTGTTGTGACC 
CATTTATGTGTGGCCTTTCACAAATTTCCCAAT^ 

TATACACTCCCCTCTTGAATCCAGTGATCTATACCGTTAGGAATAAAGATGTCAAGTATTC 
55 CATGAGGAAACTAAGCAGCCATATCTTTAAATCTAGGAAGACTGATCATACTCCTTAA 
(SEQ ID NO: 406) 
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NQfflQIFCDFTPVLSLACTDTFLVVIVD^ 

CAAHLAVFLLFFGSVAVMYLRFSATYSVFWDTAL^VTFVILAPFFNPIIYSLKNKD 
HYQKRAGWAGK (SEQ ID NO: 411). 

5 ATGAAGCAATATTCAGTGGGTAATCAACATTCCA 

GTGTTCACAGATGACACAGTTGACGGCCAGTGGGAATCAGACAATGGTGACTGAGTTCCT 
CTTCTCTATGTTCCCGCATGCGCACAGAGGTGGCCTCTTATTCTTTATTCCCTTGCTTCTCA 
TCTACGGATTTATCCTAACTGGAAACCTAATAATGTTCATTGTCATCCAGGTGGGCATGGC 
CCTGCACACCCCTTTGTATTTCTTTATCAGTGTCCTCTCCTTCCTGGAGATCTGCTATACCA 

10 CAACCACCATCCCCAAGATGCTGTCCTGCCTAATCAGTGAGCAGAAGAGCATTTCCGTGGC 
TGGCTGCCTCCTGCAGATGTACTTTTTCCACTCACTTGGTATCACAGAAAGCT 
ACAGCAATGGCCATTGACAGGTACATAGCTATCTGCAATCCACTCCGTTACCCAACCATCA 
TGATTCCCAAACTTTGTATCCAGCTGACAGTTGGATCCTGCTTTTGTGGC 
CITCCTGAGATTGCATGGATTTCCACCTTGCCTTTCTGTGGCTCCAACCAGATCCACCAGAT 

15 ATTCTGTGATTTCACACCTGTGCTGAGCTTGGCCTGCACAGATACATTCCTAGTGGTCATT 
GTGGATGCCATCCATGCAGCGGAAATTGTAGCCTCCTTCCTGGTCATTGCTCTATCCTACA 
TCCGGATTATTATAGTGATTCTGGGAATGCACTC^ 

CACCTGTGCTGCTCACCTTGCTGTGTTCTTGCTATTTTTTGGCAGTGTGGCTGTCATGTATT 
TGAGATTCTCAGCCACCTACTCAGTGTTTTGGGACAC^ 
20 CTTGCTCCCTTTTTCAACCCCATCATCTATAGCCTGAAAAACAAGGACATGAAAGAGGCT 
TTGGAAGGCTTTTCCACTATCAGAAGAGGGCTGGTTGGGCTGGGAAATAG (SEQ ID NO: 
412). 



AOLFR221 sequences: 

25 MRNLSGGHVEEFVLVGFPTTPPLQLLLFVLFFAJYLLTLLENALIVFriWLAPSLH 
LSFLELWYI>TVTIPRLLAAFLTQDGRVSWGC^^ 
LLYPSLMPSSLATRLAAASWGSGFFSSMMKLL^ 
ELVDFLLALVMILLPLLAWSSYTAIIAAn.^ 

PRAMYTFNHNKIISVLYTIIWFFNPATV'CLRNKEVKE^ (SEQ ID 

30 NO: 413). 



ATGAGAAATTTGAGTGGAGGCCATGTCGAGGAGTTTGTCTTGGTGGGTTTCCCTACCACGC 

CTCCCCTCCAGCTGCTCCTCTTTGTCCITrTTTT^ 

ATGCACTTATTGTCTTCACAATATGGCT^ 
35 CTTGGCCATCTCTCTTTCCTGGAGCTATGGTACATCAATGTCACCATTCCTCGGCTCTTGGC 

AGCCTTTCTTACCCAGGATGGTAGAGTCTCCTACGTAGGTTGCATGACCCAACTGTACTTC 

TTTATTGCCTTAGCCTGTACTGAATGTGTGCTGTTGGCAGTTATGGCCTATGATCGCT 

GGCCATCTGTGGACCCCTCCTTTACCCTAGTCTCATGCCTTCCAGTCTGGCCACTCGCCTTG 

CTGCTGCCTCTTGGGGCAGTGGCTTCTTCAG 
40 TTGTCCTACTGTGGACCCAACATTATCAACCACTTTTTCTGTGATATTTCCCCACT 

CCTCACCTGCTCTXjACAAGGAGCAAGC^ 

ATTCTACTCCCTCTATTGGCTGTGGTTTCATCATACACTGCCATCATTGCAGCCATCCT 
GATCCCTACGTCCAGGGGACGCCACAAAGCCTTTTCCACTTGTGCCGCTCATCTGGCAGTG 
GTTGTTATCTACTACTCCTCCACTCTCTTCACCTATGCACGGCCCCGGGCCATGTACACCTT 
45 CAACCACAACAAGATTATCTCTGTGCTCTACACTATCATTGTACCATTCTTCAACCCAGCCA 
TCTACTGCCTGAGGAACAAGGAGGTGAAGGAGGCCTTCAGGAAGACAGTGATGGGCAGAT 
GTCACTATCCTAGGGATGTTCAGGACTGA (SEQ ID NO: 414). 



AOLFR222 sequences: 

50 MGQTNWSWRDFWLGFSSSGELQLLLFALFLSLYLVTLTSNWIHAIRL 

SFSETCYTLGIIPRMLSGLAGGDQAISYVGCAAQMFFSASWACTOCFLLAAMG 

HYASHMNPTLCAQLWTSFLTGYLFGLGMT^ 

ELRJFILSLLVLLVSFFFITISYAYILAAI^ 

ASYSLERDQLIAMTYTVVTPLLNPIWSLRTRAJQTALRNAFRG (SEQ ID NO: 415). 



150 
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30 S^Ss^gss 

CTACGTGGCCATCCGGC^ 

35 SotAGTGGTGaTCACTrcCWC^ 

CGTGCTCCAGCTGCCC^^^G^CTw^^^^ q^a^ctaC^G^AG^^^^^^^ 

CTGGCTGTGCTGA^^ 
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GCTGCTGTCTGTCGTCCACTCCACTACATGGCCATCATGCACCCCCATCTCTGCCAGACCCT 
GGCTATCGCCTCCTGGGGTGCGGGTTTCGTGAACTCTCTGATCCAGACAGGTCTCGCAATG 
GCCATGCCTCTCTGTGGCCATCGACTGAATCACTTCTTCTGTGAGATGCCTGTATTTCTGAA 
GTTGGCTTGTGCGGACACAGAAGGAACAGAGGCCAAGATGTTTGTGGCCCGAGTCATAGT 
5 CGTGGCTGTTCCTGCAGCACTTATTCTAGGCTCCTATGTGCACATTGCTCATGCAGTGCTG 
AGGGTGAAGTCAACGGCTGGGCGCAGAAAGGCTTTTGGGACTTGTGGGTCCCACCTCCTA 
GTAGTTTTCCTTTTTTATGGCTCAGCCATCTACACATATCTCCAATCCATCCACAATTATTC 
TGAGCGTGAGGGAAAATTTGTTGCCCTTTTTTATACTATAATTACCCCCATTCT 
TCATTTATACACTAAGAAACAAGGACGTGAAGGGGGCTCTGTGGAAAGTACTATGGAGGG 
1 0 GCAGGGACTCAGGGTAG (SEQ ID NO: 420). 



AOLFR225 sequences: 

MENYNQTSTDFILLGLFPPSiroLFFFILIWIFLMALIGNLSMILLIFLDTHLHTPMW 
LNYISTIVPKMASDFLHGNKSISFTGCGIQSFFFLALGGAEALLLASMAYDRYIAICFPLHYLIRM 
15 SKRVCVLMITGSWIIGSINACAHTVTVLHIPYCRSRAJKHF 
FLSATffLVFPFIGISCSYGQVLFAV^^ 

LRSPTEDKVLAVFYTILTPMLNPIIYSLRNKEVMGALTRVSQRICSVXM (SEQ ID NO: 421). 



ATGGAAAATTACAATCAAACATCAACTGATTTCATCTTATTGGGGCTGTTTCCACCAT 

20 TAATTGACCTTTTCTTCTTCATTCTCATTGTTTTCATTTTCCT 

TGTCCATGATTCTTCTCATCTTCTTGGACACCCATCTCCACACACCCATGTATTTCCTACTG 
AGTCAGCTCTCCCTCATTGACCTAAATTACATCTCCACCATTGTTCCTAAGATGGCATCTGA 
TTTTCTGCATGGAAACAAGTCTATCTCCTTCACTGGGTGTGGGATTCAGAGTTTC^ 
TGGCATTAGGAGGTGCAGAAGCACTACTTTTGGCATCTATGGCCTATGATCGTTACATTGC 

25 TATTTGCTTTCCTCTCCACTATCTCATCCGCATGAGCAAAAGAGTGTGTGTGCT 

ACAGGGTCTTGGATCATAGGCTCGATCAATGCTTGTGCTCACACTGTATATGTACTCCATA 
TTCCTTATTGCCGATCCAGGGCCATCAATCATTTCTTCTGTGATGTCCCAGCAATGGTGACT 
CTGGCCTGCATGGACACCTGGGTCTATGAGGGCACAGTGTTTTTGAGTGCCACCATCTTTC 
TCGTGTTTCCCTTCATTGGTATTTCATGTTC 

30 ATGAAATCTGCAGAAGGGAGGAAGAAAGCCTATTTGACCTGCAGCACCCACCTCACTGTA 
GTAACrTTCTACTATGCACCTTTTGTCTACACTr 

AACAGAGGACAAGGTTCTGGCTGTCTTCTACACCATCCTCACCCCAATGCTCAACCCCATC 
ATCTATAGCCTGAGGAACAAGGAGGTGATGGGGGCCCTGACACGAGTGAGTCAGAGAATC 
TGCTCTGTGAAAATGTAG (SEQ ID NO: 422). 

35 

AOLFR226 sequences: 

MEWRNHSGRVSEFVLLGFPAPAPLQVLLFALLLLAYVLVLTENTLIIMAIRNHS 
ANMSFLEIWYVTVTIPKMLAGFVGSKQDHGQLISFEGCMTQLYFFLGLGCT 
RYMAICYPLHYPVIVSGRLCVQMAAGSWAGGFGISMVXWLISGL^ 
40 NLSCTDMSTAELTDFILAIFILLGPLSV^ 

YAASIFIYARPKALSAFDTNKLVSVLYAVIWLLNPHYCLRNQEVKRAL 
KKASRNV (SEQ ID NO: 423). 

ATGGAGTGGCGGAACCATAGTGGGAGAGTGAGTGAGTTTGTGTTGCTGGGCTTCCCTGCT 
45 CCTGCGCCACTACAGGTACTATTGTTTGCCCTTTTGCTGCTGGCCTATGTGTTGGT^ 

TGAGAACACACTCATCATTATGGCAATTAGGAACCATTCTACCCTCCACAAACCCATGTAC 
TTTTTTCTAGCTAATATGTCCTTTCTGGAGATCTGGTATGTC 

GCTTGCTGGCTTTGTTGGATCCAAACAGGATCATGGACAGCTAATCTCCTTTGAGGGATGC 
ATGACACAGCTCTACTTTTTCCTTGGCTTGGGCTGCACTGAGTGTGTC 
50 GGCCTATGATCGCTATATGGCCATCTGCTATCCTCTCCACTACCCAGTCATTGTCAGTGGCC 
GGCTGTGTGTGCAGATGGCTGCTGGCTCTTGGGCTGGAGGTTTTGGCATCTCCATGGTC^ 
AGTTTTTCTTATTTCTGGCCTCTCTrrACT 

ATGTCTCTCCATTGCTCAACCTCTCATGCACTGATATGTCCACAGCAGAGCTTACAGATTTC 
ATCCTGGCCATTTTTATTCTTCTAGGGCCACT 
55 TACTGGTGCTGTGATGCACATATCTTCGGCTGCTGGACGCTATAAGGCCTTTTCCACCTGT 
GCCTCTCATCTCACTGTTGTGATAATCTTCTATGCAGCCAGTATCTTCATCTATGCTCGGCC 



G(SEQIDNO:424). 
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AOLFR230 sequences: 

MGMEGLLQNSTNFVITGLITHPAFPGL^ 

QLSTMDTIYICITVPKMLQDLLSKI)KTISFLGCAVQIFLYLTLIGGEFFLLGLMAyDRYV 
LRYPLLMNRRVCLFMWGSWVGGSLDGFMLTPV™ 
5 LYETLMYACCVLMLLIPLSVISVSYTfflLLTVHRMNSAEGRRKAFATCSSHIMWSVFYGAAFY 
TNVLPHSYHTPEKDKWSAFYTILTPMLNPLIYSLRNKDVAAAL 
KG (SEQ ID NO: 429). 



ATGGGCATGGAGGGTCTTCTCCAGAACTCCACTAACTTCGTCCTCACAGGCCTCATCACCC 

10 ATCCTGCCITCCCCGGGCTTCTCTTTGCAATAG 

GCCAACTTGGTCATGATTCTGCTCATCCACATGGACTCCCGCCTCCACACACCCATGTACTT 
CTTGCTCAGCCAGCTCTCCATCATGGATACCATCTACATCTGTATCACTGTCCCCAAGATGC 
TCCAGGACCTCCTGTCCAAGGACAAGACCATTTCCTTCCTGGGCTGTGCAGTTCAGATCTT 
CCTCTACCTGACCCTGATTGGAGGGGAATTCTTCCTGCTGGGTCTCATGGCCTATGACCGC 

15 TATGTGGCTGTGTGCAACCCTCTACGGTACCCTCTCCTCATGAACCGCAGGGTTTGCTTATT 
CATGGTGGTCGGCTCCTGGGTTGGTGGTTCCTTGGATGGGTTCATGCTGACTCCTGTCACT 
ATGAGTTTCCCCTTCTGTAGATCCCGAGAGATCAATCACTTTTTCTGTGAGATCCCAGCCGT 
GCTGAAGTTGTCTTGCACAGACACGTCACTCTATGAGACCCTGATGTATGCCTGCTGCGTG 
CTGATGCTGCTTATCCCTCTATCTGTCATCTCTGTCTCCTACACGCACATCCTCCTGACTGT 

20 CCACAGGATGAACTCTGCTGAGGGCCGGCGCAAAGCCTTTGCTACGTGTTCCTCCCACATT 
ATGGTGGTGAGCGTTTTCTACGGGGCAGCCTTCTACACCAACGTGCTGCCCCACTCCTACC 
ACACTCCAGAGAAAGATAAAGTGGTGTCTGCCTTCTACACCATCCTCACCCCCATGCTCAA 
CCCACTCATCTACAGCTTGAGGAATAAAGATGTGGCTGCAGCTCTGAGGAAAGTACTAGG 
GAGATGTGGTTCCTCCCAGAGCATCAGGGTGGCGACTGTGATCAGGAAGGGCTAG (SEQ ID 

25 NO: 430). 



AOLFR231 sequences: 

MERANHSVVSEFILLGLSKSQNLQILFFLGFSVWVGIVLGNLLILVTVTFDSLLHTPMYFLLSNL 
SCIDMILASFATPKMIVDFLRERKTISWWGCYSQMFFMHLLGGSEMMLLVAMAro 
30 LHYMTIMSPRVLTGLLLSSYAVGFVHSSSQMA 
LQLLVIADSGLLSLVCFLLLLVSYGVl^ 

PFSRYSVDKILSVFYTIFTPLLNPIIYTLRNQEVKAAIKKRLCI (SEQ ID NO: 431). 



ATGGAAAGAGCAAACCATTCAGTGGTATCGGAATTTATTTTG 
3 5 AAAATCTTCAGATTTTATTCTTCTTGGG ATTCTCTGTGGTCTTCGTGGGGATTGTGTTAGGA 
AACCTGCTCATCTTGGTGACTGTGACCTTTGATTCGCTCCTTCACACACCAATG 
GCTTAGCAACCTCTCCTGCATTGATATGATCCTGGCTTCTTTTGCT 

TAGATTTCCTCCGAGAACGTAAGACCATCTCATGGTGGGGATGTTATTCCCAGATGTTCTT 

TATGCACCTCCTGGGTGGGAGTGAGATGATGTTGCTTGTAGCCATGGCAATAGACAGGTAT 
40 GTTGCCATATGCAAACCCCTCCATTACATGACCATCATGAGCCCACGGGTGCTCACTGGGC 

TACTGTTATCCTCCTATGCAGTTGGATTTGTGCACTCATCTAGTCA 

ACTTTGCCCTTCTGTGGTCCCAATGTTATAGACAGCTTTTTCT 

TAAACTTGCCTGCAAGGACACCTACATCCTACAGCT 

CTGTCACTGGTCTGCITCCTCCTCrrTGCTTG 
45 GTACCGTGCTGCTAGTCGATCCTCTAAGGCITTCTCCACTCTCTCAGCTCACATCACAGTTG 

TGACTCTGTTCTTTGCTCCGTGTGTCTTTATCTACGTCTGGCCCTTCAG 

GATAAAATTCTTTCTGTGTTTTACACAATTTTCACACCTC 

ATTAAGAAATCAAGAGGTAAAAGCAGCCATTAAAAAAAGACTCTGCATATAA (SEQ ID NO: 
432). 

50 

AOLFR232 sequences: 

MDMTWMASHTGWSDFn,MGLFRQSKHPMAMTWMANHTGWSDFILLGLFRQ 
VIFVVFLMALSGNAVLILLfflC^ 

APECGMQMFFYVTLAGSEFFLLATMAYDRYVAICHPLRYPVLMNHRVCLFLS 
55 GFTFTPITMTFPFRGSREfflHITCEVPAVXNLSCSDTSLYEIF^LCCVLMLL^ 



p^YHTPEKDMMVSVFYTILTPWW 
LI YSLRNKDVMGALKKMLl ATTTC ATCCTGATGGGAC 

CTGTGACGCCC ^rXTTCCACACCCC^ A i ^ Tr! pxr.CTGGACCAGG 1 uv i " ^ a nnTTCAGA A 

TGGCGTACATI 
l0 GATCTCAGCCC 

rrmccTTCT. 
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CTCATTGTGACCGTCACCACCTGTGACAGCAGCCTTCACATGCCCATGTACTTCTTCCTCAG 
GAATCTGTCTATCTTGGATGCCTGCTACATTTCTGTTACAGTCCCTACCTCATGTGTCAATT 
CCCTACTGGACAGCACCACCATTTCTAAGGCGGGATGTGTAGCTCAGGTCTTCCTCGTGGT 
TTTTTTTGTATATGTGGAGCTTCTGTTTCTCACCATTATGGCTCATGACCGCTATGTGGCTG 
5 TCTGCCAGCCACTTCACTACCCTGTGATCGTGAACTCTCGAATCTGCATCCAGATGACACT 
GGCCTCCCTACTCAGTGGTCTTGTCTATGCAGGCATGCACACTGGCAGCACATTCCAGCTG 
CCCTTCTGTCGGTCCAACGTTATTCATCAATTCTTCTGTGACATCCCCTCTCTGCTGAAGCT 
CTCTTGCTCTGACACCTTCAGCAATGAGGTCATGATTGTTGTCTCTGCTCTGGGGGTAGGT 
GGCGGCTGTTTCATCTTTATCATCAGGTCTTACATTCACATCTTTTCGACCGTGCTCGGGTT 
1 0 TCCAAG AGGAGCAGACAGAACAAAGGCCTTTTCCACCTGCATCCCTCACATCCTGGTGGTG 
TCAGTCTTCCTCAGTTCATGCTCTTCTGTGTACCTCAGGCCACCTGCGATACCTGCAGCCAC 
CCAGGATCTGATCCTTTCTGGTTTTTATTCCATAATGCCTCCCCTCHTrAACCCTATTATTTA 

CAGTCTTAGAAATAAGCAAATAAAGGTGGCCATCAAGAAAATCATGAAGAGAATTTTTTA 
TTCAGAAAATGTGTAA (SEQ ID NO: 438). 

15 

AOLFR235 sequences: 

MDGVNDSSLQGFVLMGISDHPQLEMIFFIAILFSYLLTLLGNSTnLl^RLEARLHTPMYFFLSNL 

SSLDLAFATSSWQMLINLWGPGKTISYGGCITQLYWLWLGATECILLVVMAFDRYVAVCRPL 

RYTAIMNPQLCWLLAVIACLGGLGNSVIQSTFTLQLPLCGHRRVEGFLCEVPAMIKLACGDTSL 

20 NQAVLNGVCTFFTAVPLSIIWSYCLIAQAVLKIRSAEGRRKAFNTCLSHLLVVFLFYGSASYGY 

LLPAKNSKQDQGKFISLFYSLVTPMVNPLIYTLRNMEVKGALRRLLGKGREVG (SEQ ID NO- 
439). 



ATGGACGGGGTGAATGATAGCTCCTTGCAGGGCTTTGTTCTGATGGGCATATCAGACCATC 
25 CCCAGCTGGAGATGATCTrTTTTATAGCCATCCTCTTCTCCTATTTGCTGACCCTACTTGGG 
AACTCAACCATCATCTTGCTTTCCCGCCTGGAGGCCCGGCTCCATACACCCATGTACTTCTT 
CCTCAGCAACCTCTCCTCCTTGGACCTTGCTTTCGCTACTAGTTCAGTCCCCCAAATGCTGA 
TCAATTTATGGGGACCAGGCAAGACCATCAGCTATGGTGGCTGCATAACCCAGCTCTATGT 
CTrCCTTTGGCTGGGGGCCACCGAGTGCATCCTGCTGGTGGTGATGGCATTTGACCGCTAC 
30 GTGGCAGTGTGCCGGCCCCTCCGCTACACCGCCATCATGAACCCCCAGCTCTGCTGGCTGC 
TGGCTGTGATTGCCTGCCTGGGTGGCTTGGGCAACTCTGTGATCCAGTCAACATTCACTCT 
GCAGCTCCCATTGTGTGGGCACCGGAGGGTGGAGGGATTCCTCTGCGAGGTGCCTGCCAT 
GATCAAACTGGCCTGTGGCGACACAAGTCTCAACCAGGCTGTGCTCAATGGTGTCTGCACC 
TTCTTCACTGCAGTCCCACTAAGCATCATCGTGATCTCCTACTGCCTCATTGCTCAGGCAGT 
3 5 GCTGAAAATCCGCTCTGCAGAGGGGAGGCGAAAGGCGTTCAATACGTGCCTCTCCCATCT 
GCTGGTGGTGTTCCTOTCTATGGCTCAGCCAGCTATGGGTATCTGCTTCCGGCCAAGAAC 
AGCAAACAGGACCAGGGCAAGTTCATTTCCCTGTTCTACTCGTTGGTCACACCCATGGTGA 
ATCCCCTCATCTACACGCTGCGGAACATGGAAGTGAAGGGCGCACTGAGGAGGTTGCTGG 
GGAAAGGAAGAGAAGTTGGCTGA (SEQ ID NO: 440). 

40 

AOLFR236 sequences: 

MTSQERDTAIYSINVSFVAKGMTSRSVCEKMTMTTENPNQTWSHFFLEGLRYTAKHSSLFFL 
LFLLr^SITVAGNLLILLTVGSDSHLSLPMYHFLGHLSFLDACLSTVTVPKVMAGLLTLDGKVIS 
FEGCAVQLYCFHFLASTECFLYTVMAYDRYLAICQPLHYPVAMNRRMCAEMAGITWAIGATH 
45 AAfflTSLTFRLLYCGPCHUWFCDffPVLKLACTDTTINELVMLASIGrVAAGCLILIVISYIFIVA 
AVLmTAQGRQRAFSPCTAQLTGVLLYYWPVCIYLQPRSSEAGAGAPAVFYTIVTPMLNPFIY 
TLRNKEVKHALQRLLCSSFRESTAGSPPP (SEQ ID NO: 441). 



ATGACATCTCAGGAAAGGGATACAGCTATTTATTCCATTAATGTCAGTTTTGTTGCAAAGG 
50 GGATGACTAGCCGCTCTGTGTGTGAGAAGATGACCATGACAACGGAGAACCCCAACCAGA 
CTGTGGTGAGCCACTTCTTCCTGGAGGGTTTGAGGTACACCGCrAAACATTCTAGCCTCTT 
CTTCCTCCTCTTCCTCCTCATCTACAGCATCACTGTGGCTGGGAATCTCCTCATCCTCCTAA 
CTGTGGGCTCTGACTCTCACCTCAGCTTACCCATGTACCAOTCCTGGGGCACCTCTCCTTC 
CTGGATGCCTGTTTGTCTACAGTGACAGTGCCCAAGGTCATGGCAGGCCTGCTGACTCTGG 
5 5 ATGGGAAGGTGATCTCCTTTGAGGGCTGTGCCGTACAGCTTTATTGCTTCCACTTTCTGGC 
CAGCACTGAGTGCnTCCTGTACACAGTCATGGCCTATGACCGCTATCTGGCTATCTGTCAA 



WO 01/98526 



PCT/US01/20122 



CCCCTGCACTACCCAGTGGCCATGAACAGAAGGATGTGTGCAGAAATGGCTGGAATCACC 

TGGGCCATAGGTGCCACGCACGCTGCAATCCACACCTCCCTCACCTTCCGCCTGCTCTACT 

GTGGGCCTTGCCACATTGCCTACTTCTTCTGCGACATACCCCCTGTCCTAAAGCTCGCCTGT 

ACAGACACCACCATTAATGAGCTAGTCATGCTTGCCAGCATTGGCATCGTGGCTGCAGGCT 

GCCTCATCCTCATCGTTATTTCCTACATCTTCATCGTGGCAGCTGTGTTGCGCATCCGCACA 

GCCCAGGGCCGGCAGCGGGCCTTCTCCCCCTGCACTGCCCAGCTCACTGGGGTGCTCCTGT 

ACTACGTGCCACCTGTCTGTATCTACCTGCAGCCTCGCTCCAGTGAGGCAGGAGCTGGGGC 

CCCTGCTGTCTTCTACACAATCGTAACTCCAATGCTCAACCCATTCATTTACACTrTGCGGA 

ACAAGGAGGTGAAGCATGCTCTGCAAAGGCTTTTGTGCAGCAGCTTCCGAGAGTCTACAG 

CAGGCAGCCCACCCCCATAG (SEQ ID NO: 442). 



AOLFR237 sequences: 

MDQRhHiTRVKEFTFLGITQSRELSQVLFTFLFLVYMTTLMGNFLIN^ 
RNLSILDICFSSITAPKVLIDLLSETKTISFSGCVTQMFFFHLLGGADVFSLSVMAFDRYIAISKPL 
HYMTIMSRGRCTGLIVGFLGGGLVHSIAQISLLLPLPVCGPNVLDTFYCDWQVLKLACTDTFT 
LELLMISNNGLVSWFVFITLLISYTVILMML^ 

RPFTALPTDTAISVTFTVISPLLNPIIYTLRNQEMKLAMRKLKRRLGQSERILIQ (SEQ ID NO: 
443). 



ATGGATCAGAGAAATTACACCAGAGTGAAAGAATTTACCTTCCTGGGAATTACTCAGTCCC 

GAGAACTGAGCCAGGTCTTATTTACCTTCCTGTTTTTGGTGTACATGACAACT 

AAACTTCCTCATCATGGTTACAGTTACCTGTGAATCTCACCTTCATACGCCCATGTACTTCC 

TGCTCCGCAACCTGTCTATTCTTGACATCTGCTTTTCCTCCATCACAGCTCCTAAGGTCCT 

ATAGATCTTCTATCAGAGACAAAAACCATCTCCTTCAGTGGCTGTGTCACTCAAATGTTCT 

TCTTCCACCTTCTGGGGGGAGCAGACGTTTT^ 

ATAGCCATCTCCAAGCCCCTGCACTATATGACCATCATGAGTAGGGGGCGATGCACAGGCC 

TCATCGTGGGCTTCCTGGGTGGGGGGCTTGTCCACrCCATAGCGCAGATTTCTCTATTGCT 

CCCACTCCCTGTCTGTGGACCCAATGTTCTTGACACTTTCTACTGCGATGTCCCCCAGGTCC 

TCAAACTTGCCTGCACTGACACCTrCACTCTGGAGCTCCTGATGATTTCAAATAATGGGTT 

AGTCAGTTGGTTTGTATTCTTCTTTCT^ 

GGTCTCACACTGGGGAAGGCAGGAGGAAAGCCATCTCCACCTGCACCTCCCACATCACCG 
TGGTGACCCTGCATTrCGTGCCCTGCATCTATGTCTATGCCCGGCCCTTCACTGCCCTCCCC 
ACAGACACTGCCATCTCTGTCACCTTCACTGTCATCTCCCCTrTGCTCAATCCTATAATTTA 
CACGCTGAGGAATCAGGAAATGAAGTTGGCCATGAGGAAACTGAAGAGACGGCTAGGAC 
AATCAGAAAGGATTTTAATTCAATAA (SEQ ID NO: 444). 



AOLFR238 sequences: 

MAJPENFTRVTEFlLTGVSSCPELQIPLFLWLVLYVLTMAGNLGnTLTSVDSRLQTPM 
AIINLGNSTVIAPKMLMNFLVKKKTTC 

LLYMVWSRRLCLLLVSLTYLYGFSTAIWSPCIFSVSYCSSMIM1FYCDIAPLLALSCSDTYIPE 
TIWISAATNLFTSMITVLVSYFMVLSILRIRSPEGRKKAFSTCASHMIAVTVFYGTMLFM 
QTNHSLDTDKMASVF^TL\^PMLNPLIYSLPJ4NDVNVALKXFMEOT (SEQ ID NO: 

445). 



ATGGCTCCTGAAAATTTCACCAGGGTCACTGAGTTTATTCTCACAGGTGTCTCTAGCT 
CAGAGCTCCAGATTCCCCTCTTCCTGGTCTrCCTAGTGCTCTATGTGCTGACCATGGC^ 
GAACCTGGGCATCATCACCCTCACCAGTGTTGACTCTCGACTTCAAACCCCCATGTACTTTT 
TCCTGAGACATCTAGCTATCATCAATCTC 

ATGAACTTTTTAGTAAAGAAGAAAACTACCTCATTCTATGAATGTGCCACCCAACTGGGAG 

GGTTCTTGTTCTTTATTGTATCGGAGGTAATGATGCTGGCTGTGATGGCCTATGACCGCTA 

TGTGGCCATTTGTAACCCTCTGCTCTACATGGTGOTGGTGTCTCGGCGGCTCTGCCTCCTGC 

TGGTGTCCCTCACGTACCTCTATGGCTTTTCTACAGCTATTGTGGTTTCACCTTGTATATTC 

TCTGTGTCTTATTGCTCTTCTAATATAATCAATCATTTTTACTGTGATATTGCACCT 

AGCATTATCTTGCTCTGATACTTACATACCAGAAACAATAGTCTITATATCTGCAGCAACA 

AATTTGTTTTTTTCCATGATTACAGTTCTAGTATCTTATTTCAATATTGTTT^ 

AGGATACGTTCACCAGAAGGAAGGAAAAAAGCCTTTTCCACCTGCGCTTCGCATATGATA 
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GCAGTCACGGTTTTCTATGGGACAATGCTATTTATGTATTTGCAGCCCCAAACCAACCACT 
CACTGGATACTGATAAGATGGCTTCTGTGTTTTACACATTGGTGATTCCTATGCTGAATCC 
CTTGATCTACAGCCTGAGGAATAATGATGTAAATGTTGCCTTAAAGAAATTCATGGAAAAT 
CCATGTTACTCCTTTAAATCAATGTAA (SEQ ID NO: 446). 

5 

AOLFR239 sequences: 

MDPQNYSLVSEFVLHGLCTSRHLQNFFFIFFFGVYVAIMLGNLLILVTVISDPCLHSSPMYFLLG 
NLAFLDMWLASFATPmiRDFLSDQmSFGGCMAQIFFLHFTGGAEMVLLVSMAYDRYVAIC 
KPLHYMTLMSWQTCIRL\OASWVVGFVHSIS^^ 
10 DTYVLGIIMISDSGLLSLSCFLLLLISYTVILLAIRQRAAGSTSKALSTCSAHIMVVTLFFGPCIFV 
YVRPFSRFSVDKLLSWYTIFTPLLNPIIYTL^ (SEQ ID NO: 447). 



ATGGACCCACAGAACTATTCCTTGGTGTCAGAATTTGTGTTGCATGGACTCTGCACTTCAC 
GACATCTTCAAAATTTTTTCTTTATATTTTTCTTTGGGGTCT 
15 AACCTTCTCATTTTGGTCACTGTAATTTCTGATCCCTGCCTGCA 

CCTGCTGGGGAACCTAGCTTTCCTGGACATGTGGCTGGCCTCATTTGCCACTCCCAAGATG 
ATCAGGGATTTCCTTAGTGATCAAAAACTC^ 

TCTTCTTGCACTTTACTGGTGGGGCTGAGATGGTGCTCCTGGTTTCCATGGCCTATGACAG 
ATATGTGGCCATATGCAAACCCTTGCATTACATGACnTGATGAGTTGGCAGACTTGCATC 

20 AGGCTGGTGCTGGCTTCATGGGTCGTTGGATTTGTGCACTCCATCAGTCAAGTGGCTTTCA 
CTGTAAATTTGCCTTACTGTGGCCCCAATGAGGTAGACAGCTTCTTCTGTGACCT 
GTGATCAAACTTGCCTGCATGGACACCTATGTCTTGGGTATAATTATGATCTCAGACAGTG 
GGTTGCTTTCCTTGAGCTGTTTTCTGCTCCTCCTGATCTCCTACACCGTGATCCTCCTCGCT 
ATCAGACAGCGTGCTGCCGGTAGCACATCCAAAGCACTCTCCACTTGCTCTGCACATATCA 

25 TGGTAGTGACGCTGTTCTTTGGCCCTTGCATTTTTGTTTATGTGCGGCCTTTCAG 
TCTGTGGACAAGCTGCTGTCTGTGTTTTAT^ 

CTACACATTGAGAAATGAGGAGATGAAAGCAGCTATGAAGAAACTGCAAAACCGACGGGT 
GACTTTTCAATGA (SEQ ID NO: 448). 

30 AOLFR240 sequences: 

MAGENHTTLPEFLLLGFSDLKALQGPLFWVVLLVYLVTLLGNSLIILLTQVSPALHSPNOT 
QLSVVELFYTTDIWRTLANLGSPHPQAISFQGCAAQMYWIVLGISECCLLTA^ 
QPLRYSTLLSPRACLAMVGSSWLTGIITATTHASLIF^ 
SEISVMTATIWIMIPFSLIVTSYIWLGAIL^^ 
35 AGSSVTTDRVLSLFYTVITPMLNPir^TLR>IKDVRRALRHLVKRQRPSP (SEQ ID NO: 449). 



ATGGCTGGGGAAAACCATACTACACTGCCTGAATTCCTCCTTCrGGGATTCTCTGACCTCA 
AGGCCCTGCAGGGCCCCCTGTTCTGGGTGGTGCTTCTGGTCTACCTGGTCACCTTGCTGGG 
TAACTCCCTGATCATCCTCCTCACACAGGTCAGCCCTGCCCTGCACTCCCCCATGTACTTCT 

40 TCCTGCGCCAACTCTCAGTGGTGGAGCTCTTCTACACCACTGACATCGTGCCCAGGACCCT 
GGCCAATCTGGGCTCCCCGCATCCCCAGGCCATCTCTTTCCAGGGCTGTGCAGCCCAGATG 
TACGTCTTCATTGTCCTGGGCATCTCGGAGTGCTGCCTGCTCACGGCCATGGCCTATGACC 
GATATGTTGCCATCTGCCAGCCCCTACGCTATTCCACCCTtm^GAGCCCACGGGCCTGCTT 
GGCCATGGTGGGGTCCTCCTGGCTCACAGGCATCATCACGGCCACCACCCATGCCTCCCTC 

45 ATCITCTCTCTACCTTTTCGCAGCCACCCGATCATCCCGCACTTTCTCT 

AGTACTGAGGCTGGCAAGTGCTGGGAAGCACAGGAGCGAGATCTCCGTGATGACAGCCAC 
CATAGTCTTCATTATGATCCCCTTCTCTCTGATTGTCACCTCTTACATCCGCATCCTGGGTG 
CCATCCTAGCAATGGCCTCCACCCAGAGCCGCCGCAAGGTCTTCTCCACCTGCTCCTCCCA 
TCTGCTCGTGGTCTCTCTCTTCTTTGGAACAGCCAGCATCACCTACATCCGGCCGCAGGCA 

50 GGCTCCTCTGTTACCACAGACCGCGTCCTCAGTCTCTTCTACACAGTCATCACACCCATGCT 
CAACCCCATCATCTACACCCTTCGGAACAAGGACGTGAGGAGGGCCCTGCGACACTTGGT 
GAAGAGGCAGCGCCCCTCACCCTGA (SEQ ED NO: 450). 



AOLFR241 sequences: 

55 MPQILIFITLNMFWFPPLQILAE 

vm,DKSLHTPMYFFLGILSTSETFYTFVILPKMLINLLSVARTISFNCCA 
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10 



KKGSLKLYN (SEQ ID NO: 451). 




15 s^SSss? 




TTGTGGTrCCCmCTGTnATCTGlOll^^ CTGC GCCTCTCACCTCAGTGTTG 

A^CCCTCAGCTGAGGGCA^ 

TTATTGTTCATTATGGCTGTGCTTCOT^ 

GG^CTCTA^CTATATAATTGA (SEQ ID NO: 452). 

AOLFR242 sequences: TAVLGNITILFV1QTDSSLHHPMFYFLAILS 
95 M>rTTLFHPYSFLLLGIPGLESMHLWVGFPFFAWL^ 

^VLT^WSYMALAIFLm^^ 

30 ATGAATACCACTCTATTTCAT^CTTACTCTTTC 
GCCATTCTGTCATCTATTGACCCG^ 
CATCTGTGACCCTCTTTGCTACACGTTCGTGCTGAC^^ 

AA (SEQ ED NO: 454). 



159 
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AATGCAATCATCATTTCCACCATTGTGCTGGACAGAGCCCTTCATACTCCCATGTACTTCTT 
CCTTGCCATCCTTTCTTGCTCTGAGATTTGCTATACCTTTGTCATTGTACCCAAGATGCTG 
TTGACCTGCTGTCCCAGAAGAAGACCATTTCTTTCCTGGGCTGTGCCATCCAAATGTTT 
TTCCTCTTCTTTGGCTCCTCTCACTCCTTCCTGCTGGCAGCCATGGGCTATGATCGCTATAT 
5 GGCCATCTGTAACCCACTGCGCTACTCAGTGCTCATGGGACATGGGGTGTGTATGGGACTA 
ATGGCTGCTGCCTGTGCCTGTGGCTTCACTGTCTCCCTGGTCACCACCTCCCTAGTATTTCA 
TCTGCCCTTCCACTCCTCCAACCAGCTCCATCACTTCTTCTGTGACATCTCCCCTGTCCTTA 
AACTGGCATCTCAGCACTCCGGCTTCAGTCAGCTGGTCATATTCATGCTTGGTGTATTTGC 
CTTGGTCATTCCTCTGCTACTTATCCTAGTCTCCTACATCCGCATCATCTCTGCCATTCTAA 
10 AAATCCCTTCCTCCGTTGGAAGATACAAGACCTTCTCCACCTGTGCCTCCCATCTCATTGTG 
GTAACTGTTCACTACAGTTGTGCCTCTTTCATCTACTTAAGGCCCAAGACTAATTACACTTC 
AAGCCAAGACACCCTAATATCTGTGTCATACACCATCCTTACCCCATTGTTCAATCCAATG 
ATTTATAGTCTGAGAAATAAGGAATTCAAATCAGCCCTACGAAGAACAATCGGCCAAACT 
TTCTATCCTCTTAGTTAA (SEQ ID NO: 456) 

15 

AOLFR244 sequences: 

MWQEYYFL>TVTFPLLKVCC^^ 
MGLFNRKETSGLIFAIISHFFTALMANGVM^ 

LVOTLLDQRTISFVGCTAQHFLYLTLVGAEFFLLGLMAYDRYVAICNPLRYP\^ 
20 IAGSWFGGSLDGFLLTPITMSFPFCNSREINOT 

IPFSVVLASYARILTTVQCMSSVEGRKKAFATCSSHMTWSLFYGAAMYT^ 
DKVLSWYTILTPMLNPLIYSLRNKDVTGALKRALGRFKGPQRVSGGVF (SEQ ID NO: 457). 



ATGTGGCAAGAATACTATTTTTTAAATGTTTTCITCCC 
25 AATTAATTCACATGTTGTTATTTTACTC 

TACCTTATATCGGCACAACTGTAGGATCAATGGAAGAGTACAACACATCCTCTACAGACTT 
CACITrCATGGGGCTGTTCAACAGAAAGGAAACCTCAGGTCTTA 

ATCATCTTCTTCACCGCACTGATGGCCAATGGGGTTATGATCTTCCTGATCCAAACAGATT 
TGCGCCTTCATACACCCATGTACTTCCTCCTCAGCCACCTTTCCTTAATTGACATGATGTAT 

30 ATTTCCACTATTGTGCCTAAGATGCTGGTTAATTACCTGCTGGATCAAAGGACCATT^ 

TGTGGGGTGCACAGCTCAACACTTCCTCTACCTTACCCTTGTGGGAGCTGAATTCTTCCTG 
CTGGGCCTCATGGCCTATGACCGCTATGTGGCCATTTGCAACCCTCTGAGATACCCTGTCC 
TCATGAGCCGCCGGGTCTGTTGGATGATTATAGCAGGTTCCTGGTTTGGGGGCTCTTTGGA 
TGGCTTCCTCCTAACCCCCATCACCAT 

35 ACTTCTTCTGTGAGGCACCAGCAGTCCTGAAGTTGGCATGTGCAGACACAGCCCTCTACGA 
GACAGTGATGTATGTGTGCTGTGTTTTGATGCTGCTGATTC^ 

CCTATGCCCGAATCCTGACTACAGTTCAGTGCATGAGCTCAGTGGAGGGCAGGAAGAAGG 
CATTTGCCACTTGCTCATCCCACATGACTGTGGTGTCCTTGTTCTACGGGGCTGCCATGTAC 
ACCTACATGCTGCCACATTCXTACCACAAGCCAGCC 
40 ACACCATTCTCACACCCATGCTGAACCCCCTCATCTACAGCCTTAGAAACAAGGATGTGAC 
TGGAGCTCTGAAGAGGGCCTTGGGGAGGTTCAAGGGTCCTCAAAGGGTGTCAGGAGGTGT 
CTTTTGA (SEQ ID NO: 458). 



AOLFR245 sequences: 

45 MDLKNGSLVTEFILLGFFGRWELQffFFVTC 
LSFLDMCLSTATTPKMIHDLLTDHKTISVWG 
LHYRTIMSHKLLKGFAILSWIIGFLHSISQIVLTMNLPFCGHNVINN 
LFVIADSGLLSFTCFILLLVSYIVILVSWK^^ 

ASNKTLAWYTVITPLLNPSrYTLRNKKMQEAIRKLRFQYVSSAQOT (SEQ ID NO: 459). 

50 

ATGGATCTTAAAAATGGATCTCTAGTGACCGAGTTTATTTTACTAGGAT^ 
GGGAACTTCAAATTTTCTTCTTTGTGACATTTTCCCT 
AACATTCTCATTATGGTCACAGTGACATGT^ 
CCTTGGAAATCTCTCTTTTTTGGACA 
55 TAGATTTGCTCACTGACCACAAGACCATCTCTGTGTGGGGCTGCGTGACCCAGATGTTCTT 
CATGCACTTCTTTGGGGGTGCTGAGATGACTCTTCTGATAATCATGGCCTTTGACAGGTAT 
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15 s^sss:&-'» ro 



PTVSSSIDKDVIVALMYTWTPMLNPFn 
461). 



35 SJSSSS^ ^SrAAMAA^OCSBQmNO:^, 



ATOCOCCAACACAATCTMCACT^^^^^ 
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GATACTGATAAAATGGCTTCTGTGTTTTACACTTTAGTAATCCCCATGCTTAACCCTTTGAT 

TTACAGCTTAAGAAACGAAGAGGTGAAAAATGCCTTCTATAAGCTCTTTGAGAATTGA 

(SEQIDNO:464). 



5 AOLFR248 sequences: 

MPCMPCALPTGGLLPHPQHTMMEIANVSSPEVFVLLGFSTRPSLETVLFIWLSFYMVSILGNGI 
IILVSHTDVHLHTPMYFFLANLPFLDMSFTTSIVPQLLANLWGPQKTISYGGCWQFYISHWLG 
ATECVLLATMSYDRYAAICRPLPfYTVIMHPQLCLGLALASWLGGLTTSMVGSTLTMLLPLCG 
>WCIDHFFCEMPLIMQLACVDTSLNEMEMYLASFVFVVLPLGLILVSYGHIARAVLKIRSAEGR 
1 0 RKAi^TCSSHVAWSLFYGSIIFMYLQPAKSTSHEQGKFIALFYTVVTPALNPLIYTLPvNTEVKS 
ALRHMVLENCCGSAGKLAQI (SEQ ID NO: 465). 



ATGCCCTGTATGCCCTGTGCTCTTCCCACAGGTGGCCTTTTGCCCCACCCCCAGCATACAAT 
GATGGAAATAGCCAATGTGAGTTCTCCAGAAGTCTTTGTCCTCCTGGGCTTCTCCACACGA 

1 5 CCCTCACTAGAAACTGTCCTCTTCATAGTTGTCTTGAGTTTTTACATGGTATCGATCTTGGG 
CAATGGCATCATCATTCTGGTCTCCCATACAGATGTGCACCTCCACACACCTATGTACTTCT 
TTCTTGCCAACCTCCCCnTCCTGGACATGAGCTTCACCACGAGCATTGTCCCACAGCTCCTG 
GCTAACCTCTGGGGACCACAGAAAACCATAAGCTATGGAGGGTGTGTGGTCCAGTTCTAT 
ATCTCCCATTGGCTGGGGGCAACCGAGTGTGTCCTGCTGGCCACCATGTCCTATGACCGCT 

20 ACGCTGCCATCTGCAGGCCACTCCATTACACTGTCATTATGCATCCACAGCTTTGCCTTGG 
GCTAGCTTTGGCCTCCTGGCTGGGGGGTCTGACCACCAGCATGGTGGGCTCCACGCTCACC 
ATGCTCCTACCGCTGTGTGGGAACAATTGCATCGACCACTTCTTTTGCGAGATGCCCCTCA 
TTATGCAACTGGCTTGTGTGGATACCAGCCTCAATGAGATGGAGATGTACCTGGCCAGCTT 
TGTCTTTGTTGTCCTGCCTCTGGGGCTCATCCTGGTCTCTTACGGCCACATTGCCCGGGCCG 

25 TGTTGAAGATCAGGTCAGCAGAAGGGCGGAGAAAGGCATTCAACACCTGTTCTTCCCACG 
TGGCTGTGGTGTCTCTGTTTTACGGGAGCATCATCTTCATGTATCTCCAGCCAGCCAAGAG 
CACCTCCCATGAGCAGGGCAAGTTCATAGCTCTGTTCTACACCGTAGTCACTCCTGCGCTG 
AACCCACTTATTTACACCCTGAGGAACACGGAGGTGAAGAGCGCCCTCCGGCACATGGTA 
TTAGAGAACTGCTGTGGCTCTGCAGGCAAGCTGGCGCAAATTTAG (SEQ ID NO: 466). 

30 

AOLFR249 sequences: 

MKSQIEKSDLKYRAILLQKVTRMFLLFWVLLLVI^RLLVVMGRGNSTEVTEFHLLGFGVQHEF 
QHVLFr/LLLIYVTSLIGNIGMELLIKTDSRLQTPMYFFPQHLAFVDICYTSAITPKMLQSFTEEN 
>^TFRGCVIQFLVYATFATSDC^lJUMAMDCYVAICKPLRYPMIMSQTVYIQLVAGSYIIGSI 
35 NASVHTGFTFSLSFCKSNKINHFFCDGIJPn^ALSCSNIDIMILDVWVGFDLMFTELVIIFSYrYIM 
VTILmSSTAGPJCKSFSTCASHLTAVTII^GTLSYMYLQPQSNNSQENMKVASIFYGTVIPMLN 
PLIYSLRNKEGK (SEQ ID NO: 467). 



ATGAAAAGTCAAATTGAAAAAAGTGACTTAAAATATAGAGCCATTTTATTGCAAAAAGTC 

40 ACAAGGATGTTCCTGCTTTTCTGGGTCCTTCT^ 

GGGTCGAGGAAACAGCACTGAAGTGACTGAATTCCATCITCTGGGATTTGGTGTCCAACAC 
GAAlTrCAGCATGTCCTTTTCATTGTACTTCTTCTTATCTATGTGACCTCCCTGATAGGAAA 
TATTGGAATGATCnTACTCATCAAGACCGATTCCAGACTTCAAACACCCATGTACTTTTTTC 
CACAACATTTGGCTTTTGTTGATATCTGTTATACTTCTGCTATCACTCCCAAGATGCT 

45 AGCITCACAGAAGAAAATAATTTGATAACATTTCGGGGCTGTGTGATACAATTCTTAGTTT 
ATGCAACATTTGCAACCAGTGACTGTTACCTCCTAGCTATTATGGCAATGGATTGTTATGT 
TGCCATCTGTAAGCCCCTTCGCTATCCCATGATCATGTCCCAAACAGTCTACATCCAACTCG 
TAGCTGGCTCATATATTATAGGCTCAATAAATGCCTCTGTACATACAGGTTTTACATTTTCA 
CTGTCCTTCTGCAAGTCTAATAAAATCAATCACTTTTTCTGTGATGGTCTCCCAATTCTTGC 

50 CCTTTCATGCTCCAACATTGACATCAACATCATTCTAGATGTTGTCITTGTGGGATTTGACT 
TGATGTTCACTGAGTTGGTCATCATCTTTTCCTACATCTACATTATGGTCACCATCCTGAAG 
ATGTCTTCTACTGCTGGGAGGAAAAAATCCTTCTCCACATGTGCCTCCCACCTGACAGCAG 
TAACCATTITCTATGGGACACTCTCTTACATGTACTTACAGCCTCAGTCTAATAATTCTCAG 
GAGAATATGAAAGTAGCCTCTATATTTTATGGCACTGTTATTCCCATGTTGAATCCTTTAAT 

55 CTATAGCTTGAGAAATAAGGAAGGAAAATAA (SEQ ID NO: 468). 
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15 



TTGTTTCCTCTTAG (SEQ ID NO: 470). 



25 
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ATGCGGCTGGCCAACCAGACCCTGGGTGGTGACTTTTTCCTGTTGGGAATCTTCA 
TCTCACACCCTGGCCGCCTCTGCTTGCTTATCTTCAGTATATTTTTGATGGCTGTGTCTTGG 
AATATTACATTGATACTTCTGATCCACATTGACTCCTCTCTGCATACTCCCATGTACTTCTT 
TATAAACCAGCTCTCACTCATAGACTTGACATATATTTCTGTCACTGTCCCCAAAATGCTG 
5 GTGAACCAGCTGGCCAAAGACAAGACCATCTCGGTCCTTGGGTGTGGCACCCAGATGTAC 
TTCTACCTGCAGTTGGGAGGTGCAGAGTGCTGCCTTCTAGCCGCCATGGCCTATGACCGCT 
ATGTGGCTATCTGCCATCCTCTCCGTTACTCTGTGCTCATGAGCCATAGGGTATGTCTCCTC 
CTGGCATCAGGCTGCTGGTTTGTGGGCTCAGTGGATGGCTTCATGCTCACTCCCATCGCCA 
TGAGCTTCCCCTTCTGCAGATCCCATGAGATTCAGCACTTCTTCTGTGAGGTCCCTGCTGTT 

10 TTGAAGCTCTCTTGCTCAGACACCTCACTTTACAAGATTTTCATGTAC 

CATGCTCCTGATACCTGTGACGGTCATTTCAGTGTCTTACTACTATATCATCCTCACCATCC 
ATAAGATGAACTCAGTTGAGGGTCGGAAAAAGGCCTTCACCACCTGCTCCTCCCACATTAC 
AGTGGTCAGCCTCTTCTATGGAGCTGCTATTTACAACTACATGCTCCCCAGCTCCTACCAA 
ACTCCTGAGAAAGATATGATGTCATCCTTTTTCTACACTATCCTTACACCTGTCT 

1 5 TATCATTTACAGTTTCAGGAATAAGGATGTCACAAGGGCTTTGAAAAAAATGCTGAGCGT 
GCAGAAACCTCCATATTAA (SEQ ID NO: 474). 



AOLFR253 sequences: 

MTFFSSGGNCEPVMCSGNQTSQNQTASTDFTLTGLFAESKJ^ 
20 ILLIHSEPRLHTPMYFFISQLALMDLMYL^ 

AEWLLAAMAYDRYAAVCRPLHYPLLMNQRVCQLLVSACWVLGMVDGLLL 
RKILSFFCETPALLKLSCSDVSLYKMLTYLCCIL^ 
LATCSSHMnVLLLFGASFYTYMLRSSYHTAEQDM^ 
RSMMQSRMNQEK (SEQ ID NO: 475). 

25 

ATGACTTTTTTTTCCTCAGGGGGAAACT 

CTCAGAATCAAACAGCAAGCACTGATTTCACCCTCACGGGACTCTITGCTGAGAGCAAG 
TGCTGCCCTCCTCTACACCGTGACCTTCCTTCTTTTCTTGATGGCCCTCACTGGG^ 
TCCTCATCCTCCTCATCCACTCAGAGCCCCGCCTCCACACCCCCATGTACTTCTTCATCAGC 
30 CAGCTCGCGCTCATGGATCTCATGTACCTATGCGTGACTGTGCCCAAGATGCTTGTGGGCC 
AGGTCACTGGAGATGATACCATTTCCCCGTCAGGCTGTGGGATCCAGATGTTCTTCCACCT 
GACCCTGGCrGGAGCTGAGGTTTTCCTCCTGGCTGCCATGGCCTATGACCGATATGCT 
GTTTGCAGACCTCTCCATTACCCACTC 

CAGCCTGCTGGGTTTTGGGAATGGTTGATGGTTTGTTGCTCACCCCCATTACCATGAGCI^ 
3 5 CCCCTTTTGCCAGTCTAGGAAAATCCTGA 

TCTCCTGCTCTGACGTCTCCCTCTATAAGATGCTCACGTACCTGTGCTGCATCCTCA 

CTCACCCCCATCATGGTCATCTCCAGCTCATACACCCTCATCCTGCATCTCATCCACAGGAT 

GAATTCTGCCGCCGGCCGCAGGAAGGCCTTGGCCACCTGCTCCTCCCACATGATCATAGTG 

CTGCTGCTCTTCGGTGCTTCCTTCTAC 
40 GCAGGACATGATGGTGTCTGC<nTITACACCATCTTCACTCCTGTGCTGAAC 

ACAGTCTCCGCAACAAAGATGTCACCAGGGCTCTGAGGAGCATGATGCAGTCAAGAATGA 

ACCAAGAAAAGTAG (SEQ ID NO: 476). 



AOLFR254 sequences: 

45 MTNTSSSDFTLLGLLVNSEAAGIVFTVI^^ 

MDTLFICTTWKLLADMVSKEKIISFVACGIQIFLYLTMIGSEFFLLGLMAYDCW 
\HLMNRKKCLLLAAGAWF 

LMYICCXO.MLLIPISnSTSYSLILLTIHRMPSAEGRJOCAFrTCSSH^ 

FHTPEQDKWSAFYTIVTPMLNPLr^SLRNKDVIGAFKKVFACCSSAQKVATSDA (SEQ ID NO: 
50 477). 



ATGACGAACACATCATCCTCTGACTTCACCCTCCTGGGGCTTCTGGTGAACAGTGAGGCTG 
CCGGGATTGTATTTACAGTGATCCTTGCTGTTTTC^^ 
CATGATATTCTTGATTCAGGTGGACTCTCG 
55 AGCTGTCCATCATGGACACCCTTTTCATCTGTACCACTGTCCCAAAACTCCTGGCAGACAT 
GGTTTCTAAAGAGAAGATCATTTCCTTTGTGGCCTGTGGCATCCAGATCTTCCTCTA 
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45 ATOGOAOOCAA^^ 



GCCGCCT^TTGTGGCCCACAAAAGATCAACCACTO 
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GAGGATCCAGTAATGGGGAGGGCCGCAGACCGACTTACTCTTCCTGCTCCTTCCCACCTTT 
GCATGGTGGGACTCCTTTTTGGCAGCACCATGGTCATGTACATGGCCCCCAAGTCCCGCCA 
CCCTGAGGAGCAGCAGAAGGTCCTTTCCCTGTTTTACAGCCTTTTCAACCCGATGCTGAAC 
CCCTTGATCTACAGCCTGAGGAACGCAGAGGTCAAGGGTGCCCTGAAAAGAGTGTTGTGG 
5 AAACAGAGATCAAAGTGA (SEQ ID NO: 482). 



AOLFR257 sequences: 

MESNQTWITEVILLGFQVDPALELFLFGFFLLFYSLTLMGNGIILGLIYLDSRLHTPMYVFLSHL 
AIVDMSYASSTVPKMLANLVMHKKVISFAPCILQTFLYLAFAITECLILVMMCYDRYVAICHPL 
1 0 QYTLIMNWRVCTVLASTCWIFSFLLALVHITLILRLPFCGPQKINHFFCQIMSWKLACADTPXN 
QVVLFAGSAFILVGPLCLVLVSYLHILVAILRIQSGEGRRKAJSTCSSHLCVVGLFFGSAIVMYM 
APKSSHSQERRKILSLFYSLFNPILNPLIYSLRNAEVKGALKRVLWKQRSM (SEQ ID NO: 483). 



ATGGAAAGCAATCAGACCTGGATCACAGAAGTCATCCTGTTGGGATTCCAGGTGGACCCA 
1 5 GCTCTGGAGTTGTTCCTCTTTGGGTTTTTCTTGCTATTCTACAGCTTAACCCTGATGGGAAA 
TGGGATTATCCTGGGGCTCATCTACTTGGACTCTAGACTGCACACACCCATGTATGTCTTC 
CTGTCACACCTGGCCATTGTGGACATGTCCTATGCCTCGAGTACTGTCCCTAAGATGCTAG 
CAAATCTTGTGATGCACAAAAAAGTCATCTCCTTTGCT^ 

TATTTGGCGTTTGCTATTACAGAGTGTCTGATTTTGGTGATGATGTGCTATGATCGGTATG 
20 TGGCAATCTGTCACCCCTTGCAATACACCCTCATTATGAACTGGAGAGTGTGCACTGTCCT 
GGCCTCAACTTGCTGGATATTTAGCnTTCTCT^ 

GGCTGCCTTTTTGTGGCCCACAAAAGATCAACCACTTTTTCTGTCAAATCATGTCCGTATTC 
AAATTGGCCTGTGCTGACACTAGGCTCAACCAGGTGGTCCTATTTGCGGGTTCTGCGTTCA 
TCTTAGTGGGGCCGCTCTGCCTGGTGCTGGTCTCCTACTTGCACATCCTGGTGGCCATCTTG 
25 AGGATCCAGTCTGGGGAGGGCCGCAGAAAGGCCTTCTCTACCTGCTCCTCCCACCTCTGCG 
TGGTGGGGCTTTTCTTTGGCAGCGCCATTGTCATGTACATGGCCCCCAAGTCAAGCCATTC 
TCAAGAACGGAGGAAGATCCTTTCCCTGTTTTACAGCCTTTTCAACCCGATCCTGAACCCC 
CTCATCTACAGCCTTAGGAATGCAGAGGTGAAAGGGGCTCTAAAGAGAGTCCrTTGGAAA 
CAGAGATCAATGTGA (SEQ ID NO: 484). 

30 

AOLFR2S9 sequences: 

MGDNQSRVTEFILVGFQLSVEMEVLLFWIFSLLYLFSLLANGMILGLICLDPRLRTPMYFFLSHL 
AVroiYYASShn^LNMLENLVKHKKTISFISCMQMALYLTFAAAVCMILVVMSY^ 
HYTVIMNWRVCTVLAITSWACGFSIAL1M.ILLLRLPFCGPQEVNHFFGEILSVLKLACA^ 
35 EIFWAGGWVLVGPLSLMLISYMPJLLMLKIQSKEGPJCKAFSTCSSHLCVVGLYFGMAMVVY 
LVPDNSQRQKQQKILTLFYSLFNPLLNPLIYSLRNAQVKGALYRALQKKRTM (SEQ ID NO: 
485). 



ATGGGGGACAACCAATCACGGGTCACAGAATTCATCCTGGTTGGATTCCAGCTCAGTGTG 
40 GAGATGGAAGTGCTCCTCTTCTGGATCTTCTCCCTGTTATATCTCTTCAGCCTGCTGGCAAA 
TGGCATGATCTTGGGGCTCATCTGTCTGGATCCCAGACTGCGCACCCCCATGTACTTCTTCC 
TGTCACACTTGGCCGTCATTGACATATACTATGCTTCCAGCAATTTGCTCAACATGCTGGA 
AAACCTAGTGAAACACAAAAAAACTATCTCGTTCATCTCTTGCATTATGCAGATGGCTrTG 
TATTTGACTrTTGCTGCTGCAGTGTGCATGATTTTGGTGGTGATGTCCTATGACAGATTTGT 
45 GGCGATCTGCCATCCCCTGCATTACACTGTCATCATGAACTGGAGAGTGTGCACAGTACTG 
GCTATTACTTCCTGGGCATGTGGATTTTCCCTGGCCCTCATAAATCTAATTCTCCTTCTAAG 
GCTGCCCTTCTGTGGGCCCCAGGAGGTGAACCACTrCTTCGGTGAAATTCTGTCTGTCCTC 
AAACTGGCCTGTGCAGACACCTGGATTAATGAAATTTITGTCTTTGCTGGTGGTGTGTTTG 
TCTTAGTCGGGCCCCTTTCCTTGATGCTGATCTCCTACATGCGCATCCTCTTGGCCATCCTG 
50 AAGATCCAGTCAAAGGAGGGCCGCAAAAAAGCCTITrCCACCTGCTCCTCCCACCTCTGTG 
TGGTTGGGCTTTACTTTGGCATGGCCATGGTGGTTTACCTGGTCCCAGACAACAGTCAACG 
ACAGAAGCAGCAGAAAATTCTCACCCTGTTTTACAGCCTTTTCAACCCATTGCTGAACCCC 
CTCATCTACAGCCTGCGGAATGCTCAAGTGAAGGGTGCCTTATACAGAGCACTGCAGAAA 
AAGAGGACCATGTGA (SEQ ID NO: 486). 
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TGCTAGGAATCTTCTGGTTCAACCT^^^ 

GTTCTTTATTCACATGTm^ 

CKTnOTTGCCATCI^^ 
15 TATCCTAGCTTCTGTGGTTGT^ 

TTCTGCGTCTGCCATTCTGTGGGCATAACA^^^^ 

TCTGGCCGGGTTGGCCTGTGCACCCAT^ 

TCTTATATTATTGTGGATGTC 
XirTCGCCTTCCCTCTCAAGATGTCCGACT^ 

GTACAGAAAGAATAA (SEQ H> NO: 488) 



25 




30 SSS^i^™^™™ 0 '™ 8 ™ 9 

(SEQ ID NO: 489) 

(MCTCMAAOATGTGCATQMC^GGOTCaOTC GCCTCCACC AACCCATG 
ATAA(SEQIDNO:490) 

50 

SWlTCSWLGGLMAIiraMSWFCA^OT^ 

55 =^=s^»^-^ roNa491) 
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ATGAAAAATAAAACCGTGTTAACTGAGTTTATCCTTCTGGGTCTAACAGATGTCCCTGAAC 
TCCAGGTGGCAGTTTTCACCTTTCTTTTCCTTGCGTATTTACTCAGCATCCTTGGAAATCTG 
ACTATCCTCATCCTCACCTTGCTGGACTCCCACCTTCAGACTCCCATGTATTTCTTTCTCCG 
5 GAACTTCTCCTTCTTGGAAATTTCCTTCAC 

TCACAACAGGGAACAAGAGTATCAGCTTTGCTGGCTGCTTCACTCAGTATTTCTTTGCCAT 
GTTCCTTGGGGCTACAGAGTTTTACCTTCTGGCTGCCATGTCCTATGACCGCTATGTGGCC 
ATCTGCAAACCTCTGCATTACACCACCATCATGAGCAGCAGAATCTGCATCCAGCTGATTT 
TCTGCTCTTGGCTGGGTGGGCTAATGGCTATTATACCAACAATCACCCTGATGAGTCAGCA 

10 GGACTTTTGTGCATCCAACAGACTGAATCATTACTTCTGTGACTATGAGCCTCTTCT 
CTCTCATGTTCAGACACAAGCCTCATAGAGAAGGTTGTCITTCTTGTGGCA 
TGGTGGTCACTCTGGTGCTAGTGATTCTCTCCTATGCATTCATTATCAAGACTATTCTGAAG 
CTCCCCTCTGCCCAACAAAGGACAAAAGCCTTTTCCACATGTTCTTCCCACATGATTGTCAT 
CTCCCTCTCTTACGGAAGCTGCATGTTTATGTACATTAATCCCTCTGCAAAAGA^ 

15 ACATTCAACAAGGGAGTAGCTCTACTCATTACl^^ 

TTACACCCTAAGGAACCAACAGGTAAAACAACCCTTCAAGGATATGGTCAAAAAGCTTCT 
GAATCTTTAA (SEQ ID NO: 492) 



AOLFR130B sequences: 

20 MEGKNQTAPSEFULGFDHLNELQYLLFTIFFLTYICT 

ALIDICYTTTKVTQMMVHLLSEKKIISYGGCVTQLFAFIF 

YSFIMNKALCSWLAASCWTCGFLNSVLHT\OT^ 

LALLSIGILISWTPFLCIILSYLYnSTILRIRSS 

LEKDmSVLYSWTPMLNPVIYTLRNKDIKEAVKAIGRKWQPPWSS^ (SEQ ID NO: 493) 

25 

ATGGAAGGAAAGAATCAAACAGCTCCATCTGAATTCATCATCTTGGGGTTCGACCACCTGA 
ATGAATTGCAGTATTTACTCTTCACCA^ 

AATGTTTTTATCATTGTGGTGACCATAGCTGATTCCCACCTACACACACCCATGTATTATTT 
CCTAGGAAATCTTGCCCTTATTGACATCTGCTACACTACTACTAATGTCCCCCAGATGATG 

3 0 GTGCATCTTCTGTCAGAGAAGAAAATCATTTCCT 

CATTCATTTTCTTTGTTGGCTCAGAGTGTCTCCTCCTGGCAGCAATGGCATATGATCGATAT 
ATTGCTATCTGTAAGCCGTTAAGGTACTCATTTATTATGAACAAGGCCCT 
TAGCAGCCTCATGCTGGACATGTGGGTTTCTCAACTCAGTGTTGCACACCGTTCTGACCTT 
CCACCTGCCCTTCTGTGGTAACAATCAGATCAATTATTTCTTCTGTGACATACCTCC 

35 TCATCTTGTCTTGTGGTGATACnTCCCTCAATGAACTGGCTTTG 

ATAAGCTGGACTCCTTTCCTGTGCATCATCCTTTCCTACCTTTACATCAT 
GAGGATCCGTTCCTCTGAGGGGAGGCACAAAGCCTTTTCCACCTGTGCCTCCCACCTGCTC 
ATTGTTATTCTCTATTATGGCAGTGCTATCTTCACGTATGTGAGGCCCATCTCATCI^ 
TCTAGAGAAAGATAGATTGATCTCAGTGCTGTATAGTGTTGTCACACCCATGCTGAATCCT 

40 GTAATTTATACGCTAAGGAATAAGGACATCAAAGAGGCTGTGAAGGCCATAGGGAGAAAG 
TGGCAGCCACCAGTTTTCTCTTCTGATATATAA (SEQ ID NO: 494) 



AOLFR142B sequences: 

MARKDMAHINCTQATEFILVGLTO^ 
45 WFLSNLAF\^FCYSSVITPKMLGNFLYKQNV1SFDACATQLGCFLTFM 
VAICNPLLYMVVMTPGICIQLVAWYSYSFLMALFHTILTFRLSYCHSM 
TCSDTRFKQLWIFACAGIMFISSLLrVFVSYMFUSAILRMHSAEGRQKAF^ 
TL3FMYLQPSSSHALDTDKMASWYTVIIPMLNPLIYSLQNKEV (SEQ ID NO: 

495) 

50 

ATGGCCAGAAAAGATATGGCTCACATCAATTGCACCCAGGCGACAGAGTTTATTCTTGTGG 
GCCTCACAGACCATCAGGAGTTGAAGATGCCCCTCTTTGTGCTATTCTTATCCATCT 
TTCACAGTGGTAGGCAACTTGGGTTTGATCCTACTCATTAGAGCGGATACAAGTCTCAACA 
CACCAATGTACTTCTTTCITAGCAACCT^ 
5 5 ACACCCAAAATGCTTGGGAATTTCTTGTACAAAC^ 
CTACTCAACTGGGCTGCTTTCTCACCTTCATGATATC 
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TCCCTCTCTTATGGCAGCTGCATGTTTATGTACATTAATCCTTCTGCAAAAGAAGGAGGTG 
CTTTCAACAAAGGAATAGCTGTACTCAT^^ 

TATACTTTAAGAAATCAGCAAGTGAAACAAGCTTTCAAGGACTCAGTCAAAAAGATTGTG 
AAACTTTAA (SEQ ID NO: 500) 

5 

AOLFR274B sequences: 

MEFWLAYPSCPELHILSFLGVSLVYGLnTGMLIVVSIHTETCLCTSMYYFLGSLSGIEICYTAV 
VVPHILANTLQSEKTITLLGCATQMAFFLALGSADCFLL 

CVHLWASVISGLFLSLQLVAFIFSLPFCQAQGIEHFFCDVPPVMHWCAQSHfflEQSVLVAAIL 
10 AIAWFFLITTSYTFIVAALLKIHSAAGRHRAFSTC^ 

DRFISLVYTLGTPLLOTLIYALRNSEWKGAVGRVLTRNCLSQNS (SEQ ID NO: 501) 



ATGGAATTTGTGTTCCTGGCCTATCCCTCCTGCCCAGAACTGCATATTCTGTCCTTCCTTGG 
GGTCAGCCTGGTTTATGGTTTGATCATCACTGGGAACATTCTCATTGTGGTGTCCATTCAC 

15 ACAGAAACCTGTCTATGCACATCCATGTACTAT^ 

TATGCTACACTGCAGTGGTGGTGCCCCATATCCTGGCCAACACCCTACAGTCAGAGAAGAC 
CATCACTCTCCTGGGCTGTGCCACCCAGATGGCTTTCTTCATTGCACTGGGCAGTGCTGAT 
TGCrTCCTCTTGGCTGCCATGGCCTATGACCGCTATGTGGCCATTTGCCACCCGTTGCAGTA 
CCCTCTCCTCATGACATTGACTCTTTGTGTCCACTTGGTTGTGGCATCAGTCATCAGTGGTC 

20 TGTTCCTGTCCTTACAACTGGTGGCCTTCATCrTCTCTCTGCCATTCTGCCAGGCTCAGGGC 
ATTGAGCACTrCTTTTGTGATGTGCCACCAGTCATGCATGTTGTTTGTGCTCAGAGTCACAT 
TCATGAGCAGTCAGTGCTGGTGGCAGCCATACTAGCCATTGCTGTGCCTTTCTTCCTCATC 
ACCACCTCCTACACCTTCATAGTGGCTGCTCTGCTCAAGATCCACTCGGCTGCTGGCCGCC 
ACCGGGCCTTCTCCACCTGCTCTTCCCACCTCACTGTGGTGCTGCTGCAGTATGGCTGCTGT 

25 GCCTTCATGTACCTGTGCCCCAGCTCCAGCTACAACCCCAAGCAAGATCGGTTCATCTCAC 
TGGTGTACACATTGGGAACCCCACTGCTCAACCCACTTATCTATGCCCTGAGGAACAGTGA 
GATGAAAGGGGCCGTAGGGAGAGTTCTTACCAGGAACTGCCTrTCCCAGAACAGCTAG 
(SEQ ID NO: 502) 



30 AOLFR276B sequences: 

MGGFGTMSSTTSFTLTGFPEMKGLEHWLAALLLLLYAISFLGMLILFIIKEEQSLHQPM 
LFSVNDLGVSFSTLPTVLAAVCFHAPETO 

LRYATVLTDVRVAHNGISIVIRSFCMWPLPFLLKIU.PFCKASW 
TINSMYGLFIVISAFGVDSLLILLSYVLILH^ 
3 5 MVHRFGRHAPEYVHKFMSLCTSNALPNYLFHQD (SEQ ID NO: 503) 



ATGGGGGGCTTTGGGACTAACATCTCAAGTACTACCAGCTTCACTCTAACAGGCTTCCCTG 
AGATGAAGGGTCTGGAGCACTGGCTGGCTGCCCTTCTGCTGCTGCTTTATGCTATT^ 
CCTGGGCAACATCCTCATCCTCTTTATCATAAAGGAAGAGCAGAGCTTGCACCAGCCAATG 
40 TACTACTTCCTGTCTCITTTITCTGTTAATGACCTGGGTGTGTCC^ 

GTACTGGCTGCTGTGTGTTTTCATGCCCCAGAGACAACTTTTGATGCCTGCCTGGCCCAGA 
TGTTCTTCATCCACTTTTCCTCCTGGACAGAGTTC 

CACTATGTGGCCATCTGTAACCCGCTGCGCTATGCCACAGTGCTCACTGATGTCCGTGTGG 
CCCACAATGGCATATCCATTGTCATCCGCAGCTTCTGCATGGTATTCCCACTTCCCTTCCTC 

45 CTGAAGAGACTGCCTTTCTGTAAGGCCAGTGTGGTACTGGCCCATTCCTACTGTCTGCATG 
CAGACCTGATTCGGCTGCCCTGGGGAGACACTACCATCAACAGCATGTATGGCCTGTTCAT 
TGTCATCTCTGCCTTTGGTGTAGATTCACTGCTCATCCTCCTCTCCTATGTGCT 
ATTCTGTGCTGGCCATTGCCTCCAGGGGTGAGAGGCTTAAGACACTCAACACATGTGTGTC 
ACATATCTATGCAGTGCTGATCTTCTATGTGCCTATGGTTAGTGTGTCCATGGTTCATCGAT 

50 TTGGGAGGCATGCTCCTGAATATGTGCACAAGTTCATGTCTCTTTGTACCTCCAATGCTCT 
ACCCAATTATCTATTCCATCAAGACTAA (SEQ ID NO: 504) 



AOLFR311B sequences: 

MDWENCSSLTDFFLLGITNNPEMKVTLFAWLAVYIINFSANLG^ 
5 5 HLSFCDLCYSTATGPKMLVDLLAKN^ 

LLYTVNMSSRVCYLLLTGVYLVGIADALI^ 
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TGTTCTTCATCCATTTCTTCACTGTCATGGAGAGCATCGTATTGGTGGCCATGGCCTTTGAC 
CGCTACATTGCCATTTGCAAACCTCTTTGGTACACCATGATCCTCACCAGCAAAATCATCA 
GCCTCATTGCAGGCATTGCTGTCCTGAGGAGCTTGTACATGGTCATTCCACTGGTGTTTCT 
CCTCTTAAGGTTGCCCTTCTGTGGACATCGTATCATCCCTCATACTTACTGTGAGCACATGG 
5 GCATTGCCCGTCTGGCCTGTGCCAGCATCAAAGTCAACATTATGTTTGGTCTTGGCAGTAT 
TTCTCTCTTGTTATTGGATGTGCTCCTTATTATTCTCTCCCATATCAGGATCCTCTATGCTGT 
CTTCTGCCTGCCCTCCTGGGAAGCTCGACTCAAAGCTCTCAACACCTGTGGCTCTCACATT 
GGTGTTATCTTAGCCTTTTCTACACCAGCATTTTTCTCTTT 

GATATTCCCCAATATATCCACATTTTCTTGGCTAATCTATATGTGGTTGTTCCTCCCACCCT 
10 CAATCCTGTAATCTATGGGGTCAGAACCAAACATATTAGGGAGACAGTGCTGAGGATTTTC 
TTCAAGACAGATCACTAA (SEQ ID NO: 510) 



AOLFR328 sequences: 

MALGNHSTITEFLLLGLSADPNIRALLFVLF^^ 
1 5 LSFVI)LCFSSVIWKMLE>n.I^QRKTISVEGCLAQWFWVTA 

LLYGQMGKQLYMHLWGSWGLGFLDALINVLIAVNMVFCEAKI^ 

SRSLIVLLCSTLLHGLGNFLLVFLSYTRIISTILSISSTSGRSKAFSTCSAHLTAVTLYYGSGLLRHL 
MPNSGSPIELIFSVQYTWTPMLNSLIYSLKNKEVKVALKRTLEKY^ (SEQ ID NO: 511) 

20 ATGGCCTTGGGGAATCACAGCACCATCACCGAGTTCCTCCTCCTTGGGCTGTCTGCCGACC 
CCAACATCCGGGCTCTGCTCTTTGTGCTGTTCCTGGGGATTTACCTCCTGACCATAATGGA 
AAACCTGATGCTGCTGCTCGTGATCAGGGCTGATTCTTGTCTCCATAAGCCCATGTATTTCT 
TCCTGAGTCACCTCTCTTTTGTTGATCTCTGCTTCTCTTCAGTCATTGTGCCCAAGATGCT 
GAGAACCTCCTGTCACAGAGGAAAACCATTTCAGTAGAGGGCTGCCTGGCTCAGGTCTTCT 

25 TTGTGTTTGTCACTGCAGGGACTGAAGCCTGCCTTCTCTCAGGGATGGCCTATGACCGCCA 
TGCTGCCATCCGCCGCCCACTACTTTATGGACAGATCATGGGTAAACAGCTGTATATGCAC 
CTTGTGTGGGGCTCATGGGGACTGGGCTTTCTGGACGCACTCATCAATGTCCTCCTAGCTG 
TAAACATGGTCTTTTGTGAAGCCAAAATCATTCACCACTACAGCTATGAGATGCCATCCCT 
CCTCCCTCTGTCCTGCTCTGATATCTCCAGAAGCCTCATCGTTTTGCTCT 

30 TACATGGGCTGGGAAACTTCCTTTTGGTCTC 

CTAAGCATCAGCTCTACCTCGGGCAGAAGCAAGGCCTTCTCCACCTGCTCTGCCCACCTCA 
CTGCAGTGACACTTTACTATGGCTCAGGTTTGCTCCGCCATCTCATGCCAAACTCAGGTTC 
CCCCATAGAGTTGATCTTCTCTGTGCAGTATACTGTAGTCACTCCCATGCT 
TCTATAGCCTGAAAAATAAGGAAGTGAAGGTAGCTCT^ 

3 5 TGCAATATACCAGACGTTG A (SEQ ID NO: 5 1 2) 
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SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID 
NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, 
SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ED NO: 195, SEQ ED 
NO: 197, SEQ ED NO: 199, SEQ ED NO: 201, SEQ ED NO: 203, SEQ ED NO: 205, 
5 SEQ ID NO: 207, SEQ ED NO: 209, SEQ ED NO: 21 1, SEQ ED NO: 213, SEQ ED 
NO: 215, SEQ ED NO: 217, SEQ ED NO: 219, SEQ ED NO: 221, SEQ ED NO: 223, 
SEQ ED NO: 225, SEQ ED NO: 227, SEQ ED NO: 229, SEQ ED NO: 231, SEQ ED 
NO: 233, SEQ ED NO: 235, SEQ ED NO: 237, SEQ ED NO: 239, SEQ ED NO: 241, 
SEQ ED NO: 243, SEQ ED NO: 245, SEQ ED NO: 247, SEQ ED NO: 249, SEQ ED 

10 NO: 251, SEQ ED NO: 253, SEQ ED NO: 255, SEQ ED NO: 257, SEQ ED NO: 259, 
SEQ ED NO: 261, SEQ ED NO:, 263, SEQ ED NO:, 265, SEQ ED NO: 267, SEQ ED 
NO: 269, SEQ ED NO: 271, SEQ ED NO: 273, SEQ ED NO: 275, SEQ ED NO: 277, 
SEQ ED NO: 279, SEQ ED NO: 281, SEQ ED NO: 283, SEQ ID NO: 285, SEQ ED 
NO: 287, SEQ ED NO: 289, SEQ ED NO: 291, SEQ ED NO: 293, SEQ ED NO: 295, 

15 SEQ ED NO: 297, SEQ ED NO: 299, SEQ ED NO: 301, SEQ ED NO: 303, SEQ ED 
NO: 305, SEQ ED NO: 307, SEQ ED NO: 309, SEQ ED NO: 311, SEQ ED NO: 313, 
SEQ ED NO: 315, SEQ ID NO: 317, SEQ ED NO: 319, SEQ ED NO: 321, SEQ ED 
NO: 323, SEQ ED NO: 325, SEQ ED NO: 327, SEQ ED NO: 329, SEQ ED NO: 331, 
SEQ ED NO: 333, SEQ ED NO: 335, SEQ ED NO: 337, SEQ ED NO: 339, SEQ ED 

20 NO: 341, SEQ ED NO: 343, SEQ ED NO: 345, SEQ ED NO: 347, SEQ ED NO: 349, 
SEQ ED NO: 351, SEQ ED NO: 353, SEQ ED NO: 355, SEQ ED NO: 357, SEQ ED 
NO: 359, SEQ ED NO: 361, SEQ ED NO: 363, SEQ ID NO: 365, SEQ ED NO: 367, 
SEQ ED NO: 369, SEQ ED NO: 371, SEQ ED NO: 373, SEQ ED NO: 375, SEQ ED 
NO: 377, SEQ ED NO: 379, SEQ ED NO: 381, SEQ ED NO: 383, SEQ ED NO: 385, 

25 SEQ ED NO: 387, SEQ ED NO: 389, SEQ ED NO: 391, SEQ ED NO: 393, SEQ ED 
NO: 395, SEQ ED NO: 397, SEQ ED NO: 399, SEQ ED NO: 401, SEQ ED NO: 403, 
SEQ ED NO: 405, SEQ ED NO: 407, SEQ ED NO: 409, SEQ ED NO: 41 1, SEQ ED 
NO: 413, SEQ ED NO: 415, SEQ ED NO: 417, SEQ ED NO: 419, SEQ ED NO: 421, 
SEQ ED NO: 423, SEQ ED NO: 425, SEQ ED NO: 427, SEQ ED NO: 429, SEQ ED 

30 NO: 431, SEQ ED NO: 433, SEQ ED NO: 435, SEQ ED NO: 437, SEQ ED NO: 439, 
SEQ ED NO: 441, SEQ ED NO: 443, SEQ ED NO: 445, SEQ ED NO: 447, SEQ ED 
NO: 449, SEQ ED NO: 451, SEQ ED NO: 453, SEQ ED NO: 455, SEQ ED NO: 457, 
SEQ ED NO: 459, SEQ ED NO: 461, SEQ ED NO: 463, SEQ ED NO: 465, SEQ ED 
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. „ a , least one of the olfactory receptors 
2 uememodofClaiml.wherematleast Oofthcn olfactory 

10 leptcselcctcd^thcustedamu-oacdscuences. 

, ^.leasttwodifferentactiviticsaremeasured 
3 . ThemethodofClaiml.wherernatkasttw 

to provide the values X, to X„. 
and the cells expressing each oa 

, . at least „ n e olfactory receptor is soluble, and 
5 . ThenremodofC.aiml.where^tleas. ^ris 
oindin.ofodoranttoa.i.and.hindin.domamof^sol 

20 measured in solution. 

* rf. at leas, one olfactory receptor is in solid sate, 

is measured on a substrate. 

» T .onre.odofClairn,----— Mto8Uab0V " 
^tlimitforspecinchindins^'factoryreceptors. 

30 receptorisderivedfromasxgnalselectedrr 
Ca 2+ ,cAMP,cGMPandlP3. 
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9. The method of Claim 1, wherein the value measured for activating an olfactory 
receptor is above a preset limit for specific activation. 



10. The method of Claim 1, wherein the value measured for blocking an olfactory 
5 receptor is at least a reduction in binding of the odorant or activation by the odorant 

1 1 . The method of Claim 1 , wherein the representation of sensory perception is 
generated with a neural network. 



10 12. A biosensor comprised of the n ligand-binding domains or olfactory receptors 
of Claim 1 . 



13. A method for producing a database of odorant representations comprising: 
(a) providing one or more known odorants and 
1 5 (b) generating a representation of the one or more known odorants in 

accordance with the method of Claim 1 to produce the database. 



14. A database produced by Claim 1 3 . 



20 15. A method of identifying an unknown odorant comprising: 

(a) measuring values Xi to X n representative of at least one activity 
selected from the group consisting of binding the unknown odorant to a 
ligand-binding domain of at least one of n olfactory receptors, activating at 
least one of n olfactory receptors with the unknown odorant, and blocking at 

25 least one of n olfactory receptors with the unknown odorant; 

(b) generating a representation of the unknown odorant from the values Xi 
to X n ; and 

(c) comparing the unknown odorant' s representation to the database of 
Claim 14 to identify the known odorant which is most similar in 

30 representation. 



16. 



A method of producing an artificial odorant comprising: 
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NO: 47, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ED NO: 53, SEQ ID NO: 55, SEQ ID 
NO: 57, SEQ ID NO: 59, SEQ ID NO: 61, SEQ ID NO: 63, SEQ ID NO: 65, SEQ ID 
NO: 67, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 73, SEQ ID NO: 75, SEQ ID 
NO: 77, SEQ ID NO: 79, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID 
5 NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID 
NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ 
ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, 
SEQ ID NO: 1 17, SEQ ID NO: 1 19, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID 
NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, 

10 SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID 
NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, 
SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID 
NO: 161, SEQ ID NO: 163, SEQ ID NO: 165, SEQ ID NO: 167, SEQ ID NO: 169, 
SEQ ID NO: 171, SEQ ID NO: 173, SEQ ID NO: 175, SEQ ID NO: 177, SEQ ID 

15 NO: 179, SEQ ID NO: 181, SEQ ID NO: 183, SEQ ID NO: 185, SEQ ID NO: 187, 
SEQ ID NO: 189, SEQ ID NO: 191, SEQ ID NO: 193, SEQ ID NO: 195, SEQ ID 
NO: 197, SEQ ID NO: 199, SEQ ID NO: 201, SEQ ID NO: 203, SEQ ID NO: 205, 
SEQ ID NO: 207, SEQ ID NO: 209, SEQ ID NO: 21 1, SEQ ID NO: 213, SEQ ID 
NO: 215, SEQ ID NO: 217, SEQ ID NO: 219, SEQ ID NO: 221, SEQ ID NO: 223, 

20 SEQ ID NO: 225, SEQ ID NO: 227, SEQ ID NO: 229, SEQ ID NO: 231, SEQ ID 
NO: 233, SEQ ID NO: 235, SEQ ID NO: 237, SEQ ID NO: 239, SEQ ID NO: 241, 
SEQ ID NO: 243, SEQ ID NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ID 
NO: 251, SEQ ID NO: 253, SEQ ID NO: 255, SEQ ID NO: 257, SEQ ED NO: 259, 
SEQ ID NO: 261, SEQ ID NO:, 263, SEQ ID NO:, 265, SEQ ID NO: 267, SEQ ID 

25 NO: 269, SEQ ID NO: 271, SEQ ID NO: 273, SEQ ID NO: 275, SEQ ID NO: 277, 
SEQ ED NO: 279, SEQ ID NO: 281, SEQ ID NO: 283, SEQ ID NO: 285, SEQ ED 
NO: 287, SEQ ID NO: 289, SEQ ID NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, 
SEQ ID NO: 297, SEQ ID NO: 299, SEQ ED NO: 301, SEQ ID NO: 303, SEQ ID 
NO: 305, SEQ ID NO: 307, SEQ ID NO: 309, SEQ ID NO: 31 1, SEQ ID NO: 313, 

30 SEQ ID NO: 315, SEQ ED NO: 317, SEQ ID NO: 319, SEQ ID NO: 321, SEQ ED 
NO: 323, SEQ ED NO: 325, SEQ ED NO: 327, SEQ ID NO: 329, SEQ ED NO: 331, 
SEQ ED NO: 333, SEQ ED NO: 335, SEQ ED NO: 337, SEQ ED NO: 339, SEQ ED 
NO: 341, SEQ ED NO: 343, SEQ ED NO: 345, SEQ ED NO: 347, SEQ ED NO: 349, 



178 



^ - fiQ ceo ID NO: 371 ' b V SEO ID NO: 385, 

c E QlDNO:369,M}V^ sE QlDTSIO:383,i>iiV"-' 

lftt opn ID NO: 407, SbM ^ Q ^ N0 : 421, 

SFO ID NO: 405, SEQ ^ Q ^ ^ 0 : 419, SEU uj 

SHQ* W* 44!, SECOND: 443.S«* 455 , S EQID»: 457, 

SE0 ,D» ; 459, SEQ ID NO- «1, SEQ © SEQID N0: 475, 

S EQ n> N 0 : 477,SEQIDNO : 479,SEQmW o ^ SEQn)N0 . 493> 
S4 8 5,SEQ ro NO-«7,SEQ.«S E ^ ^ „.«■> 

SEQroW 495,SEQ^SEQ : EQrow5o9andSEQ1DN o : 
NO :503,SEQIDNO: 5 05,SEQ!r)» 

511. 



10 



15 



20 



19. 



^^^^ 
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inhibited; ,„„ has an ammo acid sequence selected 

fcmute group consisting ofSEQBJ 
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NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID 
NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID 
NO: 27, SEQ ID NO: 29, SEQ ED NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID 
NO: 37, SEQ ID NO: 39, SEQ ED NO: 41, SEQ ED NO: 43, SEQ ID NO: 45, SEQ ED 
5 NO: 47, SEQ ED NO: 49, SEQ ED NO: 51, SEQ ED NO: 53, SEQ ED NO: 55, SEQ ID 
NO: 57, SEQ ED NO: 59, SEQ ED NO: 61, SEQ ED NO: 63, SEQ ED NO: 65, SEQ ED 
NO: 67, SEQ ED NO: 69, SEQ ED NO: 71, SEQ ED NO: 73, SEQ ED NO: 75, SEQ ED 
NO: 77, SEQ ED NO: 79, SEQ ED NO: 81, SEQ ED NO: 83, SEQ ED NO: 85, SEQ ED 
NO: 87, SEQ ED NO: 89, SEQ ED NO: 91, SEQ ED NO: 93, SEQ ED NO: 95, SEQ ED 

10 NO: 97, SEQ ED NO: 99, SEQ ED NO: 101, SEQ ID NO: 103, SEQ ED NO: 105, SEQ 
ED NO: 107, SEQ ED NO: 109, SEQ ED NO: 111, SEQ ED NO: 113, SEQ ED NO: 115, 
SEQ ID NO: 117, SEQ ED NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ED 
NO: 125, SEQ ED NO: 127, SEQ ED NO: 129, SEQ ED NO: 131, SEQ ID NO: 133, 
SEQ ED NO: 135, SEQ ED NO: 137, SEQ ED NO: 139, SEQ ID NO: 141, SEQ ED 

15 NO: 143, SEQ ID NO: 145, SEQ ED NO: 147, SEQ ED NO: 149, SEQ ED NO: 151, 
SEQ ED NO: 153, SEQ ED NO: 155, SEQ ED NO: 157, SEQ ED NO: 159, SEQ ED 
NO: 161, SEQ ED NO: 163, SEQ ED NO: 165, SEQ ED NO: 167, SEQ ID NO: 169, 
SEQ ED NO: 171, SEQ ED NO: 173, SEQ ED NO: 175, SEQ ED NO: 177, SEQ ED 
NO: 179, SEQ ED NO: 181, SEQ ID NO: 183, SEQ ED NO: 185, SEQ ED NO: 187, 

20 SEQ ID NO: 189, SEQ ED NO: 191, SEQ ID NO: 193, SEQ ED NO: 195, SEQ ED 
NO: 197, SEQ ED NO: 199, SEQ ID NO: 201, SEQ ED NO: 203, SEQ ED NO: 205, 
SEQ ID NO: 207, SEQ ED NO: 209, SEQ ED NO: 211, SEQ ED NO: 213, SEQ ED 
NO: 215, SEQ ED NO: 217, SEQ ID NO: 219, SEQ ED NO: 221, SEQ ED NO: 223, 
SEQ ID NO: 225, SEQ ED NO: 227, SEQ ID NO: 229, SEQ ED NO: 231, SEQ ID 

25 NO: 233, SEQ ED NO: 235, SEQ ID NO: 237, SEQ ED NO: 239, SEQ ED NO: 241, 
SEQ ED NO: 243, SEQ ED NO: 245, SEQ ID NO: 247, SEQ ID NO: 249, SEQ ED 
NO: 251, SEQ ED NO: 253, SEQ ID NO: 255, SEQ ED NO: 257, SEQ ID NO: 259, 
SEQ ID NO: 261, SEQ ED NO:, 263, SEQ ED NO:, 265, SEQ ED NO: 267, SEQ ED 
NO: 269, SEQ ED NO: 271, SEQ ID NO: 273, SEQ ED NO: 275, SEQ ED NO: 277, 

30 SEQ ED NO: 279, SEQ ED NO: 281, SEQ ED NO: 283, SEQ ED NO: 285, SEQ ED 
NO: 287, SEQ ED NO: 289, SEQ ED NO: 291, SEQ ID NO: 293, SEQ ID NO: 295, 
SEQ ED NO: 297, SEQ ED NO: 299, SEQ ED NO: 301, SEQ ID NO: 303, SEQ ED 
NO: 305, SEQ ED NO: 307, SEQ ED NO: 309, SEQ ED NO: 311, SEQ ID NO: 313, 



«i/9852f» seQIDUO: 321, SEQ© 

cpo ID ^O: 423, SEQ u> EQ ^ ^ O: 437 , ^ 

g E Q ft) HO: 441 , SE0 - ^^ggQjj) NO: 453, SEQ © ^^^j SEQ^D ' 
W; 449, SEQffi NO- 451, SEQ© g£QIDNO: 465, SEQ 

LotDW^SEQ©*:^^ 0;473 , SE Qn)W-475, 
SEQ „„ 0!DW: 469,SEQn)NO:'m.SEQ 483 , SE QID 

NO. 461, SEQ 1""" «ioIDNO:481,SEQU->" 
SEQJD^^.SEQ-D^^^^^roHO^SUSEQroNO^W, 

NO :503,SEQ1DW.505,SEQID 
5U. 
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